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SOVIET METAL-FABRICATING AND ECONOMIC DEVELOPMENT 


INTRODUCTION 


THE Soviet Union in 1928 was a country whose further rapid economic 
development was very much in doubt. Substantial growth had occurred 
earlier in Tsarist Russia during two spurts which included most of the 
1890-1914 period. Foreign investments had financed a high proportion 
of the country's non-agricultural capita] needs, and much of the equity 
financing had brought with it access to western European technology. 
The 1906 Stolypin reforms were resulting in further commercialization 
of agriculture, strengthening this sector's ability to support the nation's 
industrial and commercial development. 

The Bolshevik revolution brought an end to economic growth from 
these sources. All significant access to foreign capital was cut off through 
the dual process of expropriation and repudiation of government debt. 
Agricultural reform led to the parceling of land into millions of tiny 
plots, and to an accompanying reduction in the proportion of crops 
which were marketed either in Soviet cities or as exports. The eco- 
nomic base for voluntary savings was sharply curtailed, at the same 
time that it was recognized that any expansion in the amount of forced 
savings by the peasants would threaten the very existence of the re- 
gime. Throughout the second half of the 1920's, officially acknowledged 
unemployment was running 12 to 17 per cent of the non-agricultural 
wage-earning labor force, and heavy disguised unemployment existed 
in the countryside. 

It is true that Soviet industrial output increased rapidly throughout the 
1920's. But there was general recognition in the USSR that the expan- 
sion from the catastrophic level of 1920-21 was based on utilization of 
prewar capacity of both fixed capital and manpower; bence a high 
growth rate could not be expected to continue automatically once pre- 
war production levels had been reached (about 1927). As the prob- 
lem of economic development and industrialization shifted from one 
of regaining the 1913 level of Tsarist Russia to that of progressing be- 
yond this level, the necessity arose for a conversion of some sort from 
the methods of the restoration period. 
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By the end of the 1920's, the political basis for fundamental change 
had been created. Strife within the Communist Party had virtually ceased, 
and Stalin was firmly in the saddle. Stalin himself had now shifted his 
position to that of placing enormous stress upon a high rate of growth 
in the capital-goods sector of industry, and opposition both within the 
Party and among non-Party planning technicians had been crushed. 

The years of the first Five Year Plan (October 1928-December 1932), 
and particularly those from 1930 on, saw a mighty reorientation of the 
entire economy. Agriculture was collectivized; investment in tangible 
assets in industry increased substantially, accompanied by a major switch 
to producers’ goods; a high level of urban unemployment was totally 
liquidated at the same time that intensive labor recruitment from the 
farms was taking place. Of all the years of the Soviet regime, this short 
period was the most decisive in establishing the framework for future 
development and in determining the shape of this development. If ever 
there was a clearly delineated turning point in a country’s economic 


development, this was it. 


This book concentrates on the metal-fabricating industries of the 
USSR and particularly on their development during the first two Five 
Year Plans of 1928—1937. In orientation, however, it is not so much a 
study of a particular Soviet industry as an examination of selected prob- 
lems of economic development. My aim is to describe solutions which 
have, in fact, been implemented within the Soviet Union, and to evalu- 
ate the success of these solutions. The problems selected are still im- 
portant today for developing countries, including the mass of those 
nations with mixed economies, and it is hoped that an account of the 
Soviet experience will be useful for those who are concerned with simi- 
lar issues. 

It is true that at my starting point, 1928, the Soviet Union, in com- 
parison with most of the nations today described as underdeveloped, 
was already a fairly industrialized society. Yet the 1928—37 era is as 
far back as we can push our study and still deal with a span of years 
in which national planning played a predominant role. This is also the 
peak period of rapid structural change in the Russian economy. These 
facts warrant our concentration on these key developmental years supple- 
mented by an examination of later periods in order to trace the effects 
of decisions and organizational traits developed at that time. 

The complex of metal-fabricating industries contains over one quar- 
ter of all Soviet fixed capital in manufacturing! and a slightly higher 
proportion of the manpower employed there.? This complex includes 
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an enormous range of products, produced in factories of all sizes by 
methods varying from mass production in the case of ball bearings to 
single-unit production of rolling mills. The point in examining such a 
mix of industries is to achieve a broad perspective on the problems fac- 
ing Soviet industry, rather than to confine ourselves to the peculiar 
problems of any small industrial subbranch. 

At the same time, concentration on a single complex of industries 
makes possible an examination in depth which would not be feasible for 
manufacturing as a whole. An underlying similarity of technology per- 
vades this industrial complex: a reliance upon the cutting and shaping 
of metals. The products of the metal-fabricating industries have, in the 
Soviet Union, gone predominantly into capital formation rather than into 
the hands of individual consumers. Throughout the Soviet industrializa- 
tion process, this group of industries has been at — or at least near — 
the center of the Soviet authorities’ attention; thus we are dealing with a 
high-priority sector. 

Moreover, at least during the period of the first two Five Year Plans, 
the Soviet metal-fabricating industry was sufficiently small — and, even 
more relevant for us, was concentrated into large enough factories — so 
that it is possible to engage in a certain amount of study on the micro 
level of the individual plant. Where this can be done, our understanding 
of the problems and processes at work is greatly enhanced; for we 
escape many of the problems of aggregation. To the degree made fea- 
sible by the data, research for this study was conducted with prime at- 
tention to the individual factory during the period up through 1937. 
Data limitations, however, made this approach unprofitable for later 
periods. 

The Soviet Union is an exceptional worth-while subject of study 
for the student interested in economic development during periods of 
rapid growth and structural change. This is true in part because of the 
intrinsic interest aroused by the Soviet model of growth, its propagan- 
distic influence on underdeveloped countries today, and the fact that 
many of its features — including both those which have been functional 
for growth and those which have been dysfunctional — are kept hidden 
from view in the standard Soviet version of the development experience. 
But also important is the fact that the Soviet industrial development of 
1928-1937 is documented in published sources in a degree of detail 
which is extraordinary by international standards. 

The aggregative industry statistics for this period, although certainly 
not outstanding, are rather good. Their peculiar virtue lies in the fact 
that they have been subjected by Western economists to more intensive 
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evaluation than have the figures relating to an equally early period of 
development for any other nation. In particular, the effects of using 
varying price weights in the measurement of growth and structural 
change have been very thoroughly investigated. In the process of inves- 
tigating the index number problem, it has been shown that this issue is 
critical in the measurement of growth during any such period of “spurt.” 

What is unique about the published Soviet sources, however, is the 
degree of detail presented during these years concerning the problems 
and accomplishments of individual factories. Many of the data given 
are of the sort that would be treated as commercial secrets in coun- 
tries where companies are under private ownership; many of the writers 
in the industrial newspapers and specialized magazines are executives 
concerned with defending their own actions or attempting to promote 
reform within their own industrial organizations. In studying the eco- 
nomic development of other countries, we would have to go to diaries 
and to individual company archives in order to find a similar richness 


of material. 


The approach adopted in this study is technical rather than value- 
oriented. By this I mean that I take as given, and as outside the field 
of decisions to be evaluated, the basic political judgments made by the 
Soviet regime. In the area of development policy, these political deci- 
sions include not only the basic choice of a planned economy with gov- 
ernmental instead of private ownership, but also decisions such as the 
emphasis on a rapid rate of growth, with its corollary of a high rate of 
investment in productive resources as a proportion of gross national 
product; the accentuation of that particular type of growth which pro- 
motes military strength; and the insistence on national economic autarky 
as a basic goal — particularly before World War II when governments 
of the Soviet type had not yet come to power elsewhere. My interest 
lies in the effectiveness of the means utilized to achieve these objectives. 
I am especially interested in the effectiveness of those methods which 
are relevant to the problems of currently underdeveloped nations. 

In the process of judging the effectiveness of these methods, we must 
begin by determining which truly substantive choices were faced by 
Soviet planners. Deciding this involves an exploration of the implica- 
tions of the alternatives available. In addition, both the functional and 
dysfunctional results of the policy chosen must be spelled out. In each 
instance, I shall try to strike a balance appropriate to the particular 
case of the Soviet Union. Since development planners in other countries 
facing similar choices will be confronted with their own circumstances 
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of time and place, they may well find that the course appropriate for their 
country will be different from that appropriate for the Soviet Union 
before World War II. The lessons of the Soviet experience which are 
transferable, however, include both a knowledge of the various potential 
alternative policies and a contemporary measure of the strengths and 
weaknesses of these alternatives; they do not include evaluation of these 
policies as universal truths. 


Abram Bergson, in his discussion of the pace of growth in the Soviet 
economy as a whole during the entire period since 1928, points to three 
principal causal factors. These are “the relatively high rate of invest- 
ment, which was made more potent because of the relatively limited 
capital stock initially available; the extraordinary opportunities to bor- 
row Western technology, which compounded still more the effect of the 
high rate of investment; and probably the opportunity to raise labor 
quality rapidly from an initially low level.”® 

Doubtless all these factors played key roles over the long run in pro- 
moting the increase of Soviet gross national product. Yet excessive at- 
tention to them may be highly misleading to politicians, planners, and 
managers in currently underdeveloped countries who wish to apply the 
lessons to be drawn from Soviet experience — particularly when their 
own applications are within individual industries and are heavily af- 
fected by problems of timing. 

The present study's analysis of Soviet metal-fabricating during the 
years 1928-1937 indicates the limited applicability for any short-run 
planning of such a generalized statement as Bergson's. As a result of the 
absence of complementary factors, much of the capital investment of 
this period, and particularly that of the first half of it, provided little 
impetus to growth in this sector. In fact, when we examine the ramifica- 
tions of the financing of this investment, it would appear that a large 
portion of the plant and equipment installed probably had a depressing 
effect on the growth of gross national product during the pre-World 
War II years. Soviet borrowing of foreign technology was doubtless of 
substantial significance; but this study points up the major difficulties 
involved in such absorption, the harmful effects of attempting to borrow 
prematurely a major American technological advance, and the adapta- 
tion efforts required in order to take proper advantage of imported tech- 
nology. As for the improvement of labor quality, precisely the reverse 
Occurred — and on a massive scale — within the metal-fabricating sec- 
tor during the years under discussion. 

Such experience in one industrial sector over a limited number of 
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years does not in any way discredit Bergson’s conclusions. But it does 
indicate the care required of decision-makers in underdeveloped coun- 
tries if they are to apply such conclusions properly, Furthermore, it 
points to additional causal factors — particularly organizational ones — 
which would seem to have been of crucial significance. 

Part I of this book is for the most part concerned with the extent to 
which the heavy investment in the metal-fabricating industries during the 
first Five Year Plan was justified in terms of Soviet growth objectives. 
Some writers believe that the explanation for the high Soviet industrial 
growth rate lies primarily in the large proportion of gross national product 
that has gone into investment in producer-goods industries; others, how- 
ever, denigrate capital investment as the primary factor leading to spurts 
of growth. Part J is intended to contribute to this discussion. 

More particularly, Part I treats at length the topics of product stand- 
ardization and specialization of factories according to products. Here my 
concern is both with the contribution of these policies to industrial growth 
and with their implications for investment policy. The degree to which ad- 
vanced foreign technology could be successfully taken over, ready-made, 
without the experience of a gradual technological development such as 
had taken place abroad, is also explored. Finally, the experience of the 
Soviet Union in educating a peasant labor force through on-the-job train- 
ing, and in organizing production in such a way as to substitute engineer- 
ing knowledge for manual labor skills, is evaluated. 

While Part I deals only with the prewar years, Part II covers a period 
that extends through the 1950’s. It is concerned with the organizational 
features of Soviet metalworking and with their effect on technology, and 
concentrates on the long-run effects of the organizational pattern estab- 
lished during the first Five Year Plan. 

Part II demonstrates that certain important elements of Soviet fac- 
tory organization are objectively dysfunctional when judged by the stand- 
ard of achieving and maintaining rapid industrial growth, that they have 
consistently been under attack by top Soviet leadership, and that in spite 
of this they have continued to flourish for more than a quarter of a cen- 
tury. These features are treated as an intrinsic part of the Soviet growth 
model; their creation is conceived as a negative investment in produc- 
tion-organization techniques which must be set against the growth in 
physical output during the early Plan years, On the other hand, positive 
elements of organization also emerge from the model, and these have 
successfully counteracted ideological idiosyncrasies in the Soviet system. 
In particular, there has been no history of copying foreign technology 
in such a way as to substitute capital for labor. 


POSITIVE INVESTMENTS IN TANGIBLE CAPITAL, 
WORKER TRAINING, AND NEW TECHNOLOGY 


1. THE NATURE OF THE TURN IN THE 
METAL-FABRICATING INDUSTRIES 


THE brief period of turning point and economic spurt which followed 
1928 saw a major increase in the proportion of total Soviet national in- 
vestment going to the metal-fabricating industries. From about 3 per cent 
in the middle 1920's, this increased to 11 per cent during the years of 
the first Five Year Plan. As a result solely of the heavy emphasis on the 
building of new plants, concentration of metal-fabricating into large fac- 
tories increased during the early 1930's, reversing the trend of the middle 
and late 1920’s. The machinebuilding product mix underwent during 
this period a radical reorientation, the intensity of which has never been 
approached since that time. During the same few years, centralized plan- 
ning in metal-fabricating for the first time came into its own. 

The quality of the labor force changed radically, and for the worse, 
during the great expansion of metal-fabricating in 1930 and 1931. Con- 
sequently, Soviet machinebuilding was faced with the necessity of adapt- 
ing its production methods to a sharp deterioration in the capabilities of 
its workers. 

Finally, to the extent that the Russians of the first Five Year Plan period 
were correct in defining modern production methods in machinebuilding 
as consisting of mass production and continuous-flow operations —a set 
of criteria whose appropriateness we shall examine at length in Chapter 
3 — Soviet machinebuilding had by 1932 probably caught up with Amer- 
ica and western Europe in its level of technological organization. 

The task of this chapter is to describe in some detail these basic features 
of the post-1928 period, thus painting a statistical and institutional pic- 
ture that will serve as a backdrop for the discussion of policy questions in 
later chapters. 


VOLUME OF INVESTMENT 

Not only did the total volume of gross capital investment in the USSR 
rise sharply during the first Five Year Plan, but the proportion going to 
manufacturing, mining, fishing, logging, and power generation combined 
more than doubled (see Table 1.1). This marked change reflects a col- 


il 


12 Capital, Training, and Technology 


Table 1.1 


Changes in the direction of Soviet 
investment, 1925-1933 


Years 


Oct. 1925— Oct, 1928~ Oct. 1928— 
Distribution o] investment Sept. 1929 Sept. 1932 Sept. 1933 


Investment in "industry"* as a percentage of 
national gross capital investment" 20* 41" -* 


Growth in the value of fixed capital* of the 
metal industries’ as a percentage of such 
growth in all "industry" ^ 28° ep 40* 


Growth in the value of productive facilities * 
within the metal-fabricating branches as a 
percentage of such growth in the metal in- 
dustries as a whole 62* 79! gos 


* Information not available. The short dash is used with this meaning in the tables. 

Source: See notes below. 

* Manufacturing, mining, electric power generation, logging, commercial fishing, 
and capital repair of industrial and transportation equipment are all included in the 
Soviet definition of "industry," which is the one that will be used henceforth in this 
study. 

* Norman Kaplan, "Capital Investments in the Soviet Union, 1924-1951" (RAND 
Memorandum 735, November 28, 1951, unpublished), table I, p. 80. The underlying 
ruble figures are in current prices. If one excludes housing and other non-production 
expenditures carried on within the industry sector, the same doubling is seen. The 
percentages then fall to 16 and 35 per cent respectively (ibid., table 8, p. 58). 

These and the following aggregative investment figures can be used only as a 
rough guide to orders of magnitude. This vagueness is the result of the presence 
of somewhat differing estimates in the various Soviet sources, of definitional un- 
certainties, and also of the methods of pricing investment goods (e.g., depending 
on whether they were imported or home produced) which may have had a differen- 
tial effect on the various sectors of the economy. None of these factors, however, 
would affect the relative magnitudes at the level of grossness which is relevant 
for our purposes here. 

* October 1, 1923, to September 30, 1928. 

* October 1, 1928, to December 31, 1932. This is the period of the first Five 
Year Plan. The curious length of the time period covered (four and one-fourth 
years) is a result of the fact that the Soviet government through September 1930 
Operated on the basis of a fiscal year beginning October 1. The fourth quarter 
of 1930 was designated as a "special quarter," and thereafter a shift was made 
to the calendar year basis. 

* "Fixed capital" and "productive facilities" are both defined to exclude all un- 
finished construction. 


' These are defined as including ferrous and non-ferrous metallurgy, ore mining, 
and metal-fabricating. 
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lapse in the share of national gross investment going to agriculture and 
a redistribution of this share between “industry” and transport. The 
sectoral shift accompanied the virtual elimination of private investment: 
while private investment had constituted 58 per cent of total gross invest- 
ment during 1923/24-1927/28* (virtually all of which had gone into 
agriculture), it declined to 27 per cent during the years of the first Plan.* 

Within industry, there was also a major change in the proportion of 
investment channeled into the metal industries as a whole. The extent 
of the shift is shown in Table 1.1. In fact, however, this table understates 
the change: the percentages (unavailable to me) for all overlapping 


*These refer to fiscal years which began on October 1. The use of fiscal years 
continued through 1930/31. 


Notes to Table 1.1, continued 


* AN SSSR, inst. ekon., Postroenie, p. 123. Although the original source does 
not define these figures, other sources which provide almost identical figures for 
some of the items in the source table indicate that the data relate only to “productive 
facilities" and that they deal with “replacement value” (i.e., that they ignore both 
capital repair expenditures on the one side, and depreciation on the other). See 
Ia. Kvasha in Plan. Khoz., No. 5-6, 1933, p. 37, and TSUNKhU Gosplana SSSR, 
SSSR v tsifrakh (Moscow, 1934), p. 223. 

à TSUNKRU, SSSR v tsifrakh, p. 223. This source gives no data for non-ferrous 
metallurgy; I have added in this branch by assuming that its growth bore the same 
relation to that of the iron and steel industry as was the case during the intermediate 
periad of October 1, 1928-December 31, 1932 (see G. Kniaz'kov in Plan. Khoz., No. 
1—2, 1933, p. 55). 

The Kniaz'kov data (ibid.) for October 1928—December 1932, combined with that 
of Kaplan, "Investments," p. 63, provide a percentage allocation to metallurgy and 
machinebuilding alone of 34 per cent for this intermediate period. 

t AN SSSR, inst. ekon., Postroenie, p. 123. The percentage is calculated by me on 
the basis of the assumptions concerning the electrical industry and "other metal- 
fabricating" which are used in note 3. There is a strong possibility, however, 
that this percentage is substantially too high and that the true statistic is below 
50 per cent (see note 6). 

! TSUNKRhU, SSSR v tsifrakh, p. 223. This source gives no data for non-ferrous 
metallurgy, leaving me to derive the figure for this subbranch by assuming that it 
bare the same ratio to iron and steel's expansion of productive facilities as existed 
between the two subbranches in the expansion of total facilities, productive and 
Otherwise, between October 1, 1928 and January 1, 1933 (Kniaz'kov in Plan. 
Khoz., No. 1-2, 1933, p. 55). 

The percentage of the growth of the productive facilities in the metal industries 
accounted for by metal-fabricating was larger between October 1928 and Sep- 
tember 1932 than between October 1928 and September 1933 because the last year 
of the latter period saw the completion of an unusual number of metallurgical 
projects, and thus their inclusion within the productive facilities of the metal 
industries. 
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periods beginning after late 1929 must undoubtedly have been even 
higher. Furthermore, Table 1.1 expresses the change in terms of growth of 
fixed capital, which excludes unfinished construction. Growth of invest- 
ment is a possible alternative measure: estimated figures for this suggest 
some increase after 1929 in the degree of change.? 

During the period between October 1925 and October 1929, roughly 
57 per cent of all gross investment in productive facilities* of the metal 
industry went into the metal-fabricating branches.? By the end of 1926/27, 
machinebuilding production had reached roughly the prewar "normal" 
utilization of 1913 capacity.* On the other hand, it was not until 1928 
that tonnage production of steel attained the output produced in 1913 
within the Soviet Union's 1928 boundaries, and pig iron production had 
not arrived at this level even by 1929. A shortage of metal was being felt 
in the metal-fabricating industries, and some Soviet executives and plan- 
ners were arguing for holding back the expansion of these industries in 
the light of such shortages.5 

But these proposals were totally disregarded. From absorbing 62 per 
cent of all expansion in the productive facilities of the metal industry 
between October 1925 and October 1929, metal-fabricating increased its 
share to 79 per cent between October 1928 and October 1932.* 

A threefold price had to be paid for this relative concentration upon 
metal-fabricating as compared with metallurgy. The first price paid was 
the absorption of the lion's share of the economy's metallurgical consump- 
tion by machinebuilding and metallurgy itself: this share rose from 48 
per cent in 1926/27 to about 70 per cent by 1932." However, in view of 
the great effort being made in industrial construction during the same 
period, it was impossible to expand too sharply the proportion going to 
machinebuilding solely for further fabrication as opposed to construction 
work in this sector. From roughly 24 per cent of all rolled metal in 
1926/27, the proportion could not be pushed past 40 per cent in 1932 
and 43 per cent during 1933 and 1934.8 Even this amount of expansion in 
the proportion of steel reserved for further fabrication placed great pres- 
sure on the transport system through the starvation of the railroads. As 
the impact of “metal hunger” made itself felt, it also led to an increase in 
the time needed to complete key industrial construction projects. 

A second price paid by Soviet leaders was the expansion of ferrous 
metal imports. Whereas net imports of rolled steel comprised only 3 per 


. *The main distinction between "productive facilities" and "total fixed capital" 
is that the first category excludes housing owned by the various industrial adminis- 
trations and their enterprises. 
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cent of Soviet consumption in 1927/28 and 6 per cent in 1929, they rose 
to a peak of 24 per cent in 1931. By 1931, ferrous metals made up 17 
per cent of the total value of Soviet imports. Since machinery and equip- 
ment comprised an additional 54 per cent of imports in that year, there 
was little room for further growth. 

Finally, the metal-fabricating industry itself was starved of metals. 
Again and again one reads in Soviet statements of the period that metal 
shortages constituted the fundamental bottleneck in metal-fabricating 
during the early 1930's, and that it was the allocation of metal which 
determined a plant's production potential. 


CONCENTRATION OF INVESTMENT IN LARGE PLANTS 


Before the Revolution, Russian industry, judged by international stand- 
ards, was in general notably concentrated, In 1913, the 328 firms with 
over one thousand employees apiece employed 46 per cent of all the 
industrial workers of enterprises employing more than fifty workers. 
Within machinebuilding alone there were thirty-five such firms, and they 
employed 56 per cent of the industry's workers.!? Moreover, these firms 
seem to have been largely one-plant businesses. 

During the middle and late 1920's, however, industrial investment was 
directed in such a fashion that further concentration in metal-fabricating 
was avoided. (This statement pertains only to enterprises otber than 
“small scale," i.e., handicraft. No statistics are available concerning the 
evolution of the latter group during these years.) In fact, some minor 
deconcentration seems to have occurred despite the fact that virtually 
all industry was state owned and that the official ideology stressed the 
advantages of large-scale operation. In the allocation of new capital 
there was, if anything, a tendency to favor the firms with the poorest 
equipment (see Appendix to Chapter 1, Section A). This result is prob- 
ably what one would expect from an attempt to allocate investment 
within a single industry to those plants where its marginal return would 
be highest, although this need not necessarily follow from such an effort. 

In contrast, the following years reflected a sharp change in invest- 
ment policy. The drive for large-scale industry came into its own. Curi- 
ously, however, the pattern of the earlier years seems to have continued 
in the expansion of existing factories. Among these plants within ma- 
chinebuilding, there is no evidence of concentration of investment re- 
sources in the largest units. 

A regression equation has been drawn up for a sample of forty-two 
firms that comprised about 30 per cent of the fixed productive assets 
of the machinebuilding and electrical industries as of October 1928.!! 
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Holding subbranch of industry constant through the use of dummy 

variables (D;...Dz), it shows a significant negative relationship be- 

tween the size of firm (relative to the average for its subbranch) in 1928 

(S) and its growth up to January 1932 (G). 

— 27.868 — 232.6D, —2282D;, —118.5D, — 127.5D, 
(12.89) (58.6) (57.9) (60.5) (67.6) 


— 177.5D, — 211.1D, — 188.8D; 
(59.4) (67.6) (64.2) 


The R? of the regression equation is .480.'^ (A regression equation 
which explains 48 per cent of the variance is quite respectable when we 
are dealing with cross-sectional data.) 

What was new, however, was the major emphasis during the 1929-32 
period on the construction of new plants. Of the total machinebuilding 
facilities brought into operation during the first Five Year Plan, 49 per 
cent were in new plants.!? Almost 92 per cent of the expenditures on 
these new plants can be accounted for by sixteen factories whose con- 
struction was pushed in these years." In contrast, virtually nothing had 
been spent on new plants during the preceding years except for a single 
agricultural equipment factory. Thus, even if expansion of existing 
plants added nothing to concentration in Soviet machinebuilding, the very 
construction of new plants was a powerful influence in this direction.!e 


G = 404.7 
(54.0) 


EVOLUTION TOWARD PLANNING 

Although it is difficult to select any particular moment of change, the 
years of the first Five Year Plan were ones of sharp progression in the 
centralization of planning within the metal-fabricating industries. This 
was not attributable to any particular increase in the share of state own- 
ership in the total, despite the fact that such an increase did occur. Rather, 
the critical factor was the centralization of the activities of the various 
state-owned enterprises. 

The ability of state-owned enterprises to operate with complete disre- 
gard for the central authorities had been shown in industry generally 
during 1922 and 1923. Throughout industry, various trusts (bodies that 
united groups of plants in the same way that a multipiant capitalist firm 
does) combined to form marketing syndicates. The purpose of this 
combination was quite clear: to eliminate the cutthroat competition 
which had previously existed. By early 1923, the syndicates had estab- 
lished a powerful monopoly position and had proceeded to advance the 
prices of their products relative to agricultural goods, which were still 
traded on an unorganized market. As happens even in the best of cartels, 
there were some trusts which chose to stay outside. 
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Despite the formal power of the VSNKh SSSR (Vysshii sovet narodnogo 
khoziaistva: the Highest Council of the National Economy of the Soviet 
Union) to establish the production programs of individual trusts, the gov- 
ernment did not use direct controls to restrain these cartels, which were 
composed exclusively of state-owned plants. Rather, the battle against 
them was waged by monetary means which would have been appropriate 
for an unplanned economy. The main weapon, utilized during late 1923 
and in 1924, was the drastic restriction of bank credits, which forced the 
trusts to unload the inventories of finished goods that they had accumu- 
lated. An even more striking weapon, but one that was sparingly used, 
was the importation of similar goods in order to break the market.17 

Here was a government that carefully observed the rules of its own 
game. Trust managements had been instructed to maximize profits, 
and they proceeded to do so by the methods traditionally tried in Tsarist 
Russia and in western Europe, in the process havocking the govern- 
ment’s policy of appealing to the peasantry for increased sale of farm 
goods. Yet the government’s response was not to issue administrative 
orders but to establish financial conditions that would make such be- 
havior unprofitable. 

This restricted notion of planning was reflected as well in the attitude 
toward trade unions. Although it was expected that the trade unions 
would operate under Party leadership, they were nevertheless regarded 
as a source of independent power within Soviet society. In the official 
view, their role was to provide protection for the working class, partly 
against the private employer, but equally against managers of state enter- 
prises who were carried away in pursuit of profits for the government.1® 
Only in the late 1920’s did the emphasis shift, and trade unions and 
industrial management come to be expected to follow identical Com- 
munist Party priorities and to cease their representation of special inter- 
est groups. This change of conception was accompanied, in mid-1929, 
by the ousting of the Party members who had led the trade unions. 

Throughout the middle and late 1920's, the relationship between the 
wages in different industrial branches seems to have been determined 
primarily by the profitability of the respective branches. Wages in light 
industry — which was oriented directly toward consumers — were sig- 
nificantly higher than those in heavy-industry plants whose sales were 
primarily to the government. Between 1924 and 1930, the average 
monthly earnings of workers in the coal industry were substantially 
below the national industrial average. In ferrous metallurgy, the national 
average was never exceeded by more than 9 per cent.!? Yet the scarcity 
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of the products of these last two branches represented the worst bottle- 
neck to industrial expansion. 

Thus, in the 1920's wages seem to have been determined by “ability 
to pay.” Relative wage rates were in flaunting violation of the priority 
on heavy industry which had been set by the Party Congresses. Although 
this influence of profitability, which amounted to a reversal of direct 
planning, tended to decline in the late 1920's, it was drastically re- 
versed only by the wage reform of 1931-33. 

In their 1923 statute, trusts had been instructed to act “with the aim 
of deriving profit”; by 1927, their new statute read that they were to 
be "administered . . . in accordance with planned tasks which have 
been approved by the [appropriate] state institution."?? In this change 
of statute we find registered the shift — one that was, in fact, already 
occurring — toward increased co-ordination by bodies above the level 
of the trust. But there was still utter failure to co-ordinate the activities 
of these higher bodies themselves. 

The State Planning Commission, the VSNKh, and the Ministry of 
Finance all worked out their own independent plans. The latter two, 
since they had operating responsibilities and authority, were in much the 
best position to carry out their objectives. But even these organs of 
central government were in practice sharply restricted as to their powers, 

Through 1929, metal-fabricating was organized in a fashion that cor- 
responded to the earlier objectives of decentralized decision-making in 
the interests of profitability. There was no tight national control, nor 
were the major organizations established along subbranch lines so as to 
work out and enforce national priorities. Instead, control was effectively 
split among many different state bodies (see Appendix to Chapter 1, 
Section B). Insofar as central planning of the industry was concerned, 
the situation was not too different from what it would have been if pri- 
vate enterprise had remained. It could most aptly be compared with the 
situation since World War II in western Europe, where a high degree 
of nationalization has had only very limited implications for central 
planning? 

The years immediately following 1929 saw administration revolution- 
ized in all sectors, including the metal-fabricating industries. By 1932, .- 
virtually all of machinebuilding was under direct national jurisdiction _ 
local and republic (regional) administration of these industries havin g= 
lost all importance.?? From the end of 1929 through 1931, the regiona— 
trusts which had administered the vast majority of that part of machine— 
building under national jurisdiction gave way to increasingly narrowe- 
subbranch administrations, located in Moscow and concerned with Sube 
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sectors rather than with geographic areas of the country. Such reorgan- 
ization made the enforcement of priority decisions by central authorities 
vastly simpler. Allocation of budgetary funds and materials to particular 
organizations now meant an automatic allocation to particular sub- 
branches. Under the earlier type of administration, much more oppor- 
tunity would have existed for a siphoning off of these resources to plants 
falling under the same administrative body but producing quite differ- 
ent products. 

It was in these same years that national annual plans began to be 
taken seriously and to develop adult teeth — particularly the two incisors 
consisting of large-scale centralized provision of investment funds and 
of rigid allocation of materials. The virtual independence of a number 
of distinct central planning bodies, with their mutual hostility and occa- 
sional periods of mutual non-recognition, disappeared. In short, the era 
of centralized physical planning had been born.?? 


DEVELOPMENT OF NEW SUBBRANCHES 


Soviet planners had inherited a product-mix structure in machine- 
building which, not surprisingly, was geared to satisfying the needs of 
a predominantly agrarian economy ruled by a government whose aim 
was to knit the nation together by strengthening communications. Sim- 
ple agricultural equipment, railroad rolling stock, and military ship- 
building were the major subbranches. In addition to machinebuilding, 
miscellaneous metal-fabricating for direct consumption and the produc- 
tion of small items, such as nails and hand tools, were of considerable im- 
portance. Only the electrical equipment industry represented a source 
of strength within the peculiarly twentieth-century mix of products, 

The great metal-fabricating expansion of the 1890’s had been con- 
centrated heavily in the protected subbranches of railroad rolling stock 
and military items. Here the Tsarist government gave substantial en- 
couragement and tariff protection to home industry. Elsewhere, metal- 
fabricating had a difficult time; for while ferrous metallurgy was very 
heavily protected, tariffs on machinebuilding were set at a general ton- 
nage rate and thus offered little aid to the production of expensive types 
of equipment.*4 

The 1900-1913 period saw a cessation of growth in the output of 
railroad rolling stock.?* Instead, the great expansion in machinebuilding 
during these years was in the production of agricultural equipment. This 
subbranch did not expand at the expense of imports, which continued 
to provide virtually all of the more complex agricultural equipment. 
Rather it grew with them in response to the great boost in agricultural 
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demand which occurred throughout this period as a result of the pre- 
vious decade’s industrial expansion and of the rapidly increasing com- 
mercialization of Russian agriculture.?? 

The electrical engineering industry also underwent major develop- 
ment after 1900. Basically tied to foreign — particularly German — con- 
cerns, this industry was partially dependent for parts on foreign plants. 
Equally striking was the weakness of the design bureaus in Russian fac- 
tories, a weakness which was natural enough in the light of the close 
ties with more powerful foreign companies but which resulted in a sub- 
stantial lacuna in the Soviet heritage." Nevertheless, here was a major 
twentieth-century industry which was available to Soviet planners as 
a source of strength for their electrification drive. 

Military engineering production — aside from shipbuilding — was pri- 
marily concentrated in government arsenals.?? Such military production 
is estimated to have comprised one quarter of total machinebuilding in 
1913, but it seems to have been located primarily in plants which played 
no role in civilian machinebuilding, either then or later.?? 

As of 1927/28, the picture still had not greatly changed. Compared 
to 1912, the major growth was in agricultural equipment, of which still 
only 3 per cent was mechanically driven,?? and in electrical machinery. 
Both of these expansions were straightforward continuations of the trend 
of the decade prior to the war; in fact, the increase in electrical machin- 
ery production was to a large extent the result of the output of two 
plants which had been founded during 1912-13, but had not yet gotten 
into production at that time.?! 

Although the large percentage expansions of the machine-tool, textile- 
machinery, and turbine-building industries are properly described in 
Soviet sources as great achievements of the Restoration period,?? these 
three subbranches remained as very minor sidelines in the total machine- 
building industry of the country. 

A comparison of the shares of machinebuilding output that were ac- 
counted for by the different subbranches in 1927/28 and in 1934 is 
revealing. Data of 1900 and of 1912, relating only to those portions of 
the Tsarist empire which remained within the boundaries of the Soviet 
Union, are also included as background in Table 1.2. Those subbranches 
for which we have 1927/28 data are taken as 100 per cent. (These com- 
prised something less than 85 and 87 per cent, respectively, of all manual 
PM and of the value of output of nonmilitary machinebuilding in 
1934.33) 

Table 1.2 indicates the magnitude of the shift in the relative im- 
portance of the subbranches.*4 Railroad rolling stock (the growth in- 
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dustry of the 1890’s) and agricultural machinery (which had boomed 
since 1900) declined between 1927/28 and 1934 from one half to one 
fifth of the total known machinebuilding output. Tractors, trucks, and 
heavy equipment grew from an insignificant figure to one third of the 
total.35 

A good measure of the concentration of effort during the first Five 
Year Plan is provided by investment figures. Of total expenditures in 
the machinebuilding industry during these years, 42 per cent went into 
the virtually brand new subbranches producing automotive vehicles, 
tractors, and special equipment for mining, metallurgy, and chemicals. 
Of total expenditures solely on new machinebuilding plants, 64 per cent 
went into these subbranches. If we were also to include agricultural 
machinebuilding among the new subbranches, on the ground that in- 
vestment there was for the production of new products (tractor-drawn 
equipment and combines), their proportion of the total expenditures on 
new plants would rise to 73 per cent.%¢ 

Thus the years of the first Five Year Plan were a period of radical 
shift in the product orientation of machinebuilding. Later years saw this 
development pushed into new industries, particularly that of machine-tool 
construction, but they also saw a renewed importance of the production 
of the traditionally key subbranch of railroad rolling stock. Nothing com- 
parable to these few years was to be seen again in the history of Soviet 
metal-fabricating. 


MASS PRODUCTION AND CONTINUOUS FLOW 


A major objective of the first Five Year Plan was the reorganization 
of production methods along modern lines. As one Soviet writer stated 
the case in 1929, this task was made feasible by the fact that "both by 
building new plants and by reconstructing existing ones, we can apply 
the latest technological and scientific achievements of western Europe 
and America." He believed that within ten years the level of Russian 
technology could reach and perhaps surpass that of the most advanced 
countries?" 

This objective was not ipso facto absurd for a high-priority area such 
as metal-fabricating, whose existing plant capacity was to be dwarfed in 
this period by new additions. If investment were to be concentrated in 
modern facilities, then average Soviet facilities at the end of ten years 
would be more modern than those of countries which had inherited much 
of their plant from earlier decades. The case is further strengthened if 
one considers that in a developed country, much of each year’s new 
investment takes the form of factory expansion or modernization and 
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Composition of known machinebuilding production in selected years 
(per cent of total of known subbranches) 


Years 
a a a 
Subbranches 19009.» 191242 1927/28» 19346 


Railroad rolling stock 44.0 223 26.9 12.1 
Agricultural machinery 

(excluding tractors) 6.7 
SUBTOTAL 1 50.7 


16.0 25.1 5.9 
38.3 52.0 18.0 
Ships 44 T. 13.9 a. 11.7 9.7 
Power and electrical 
equipment, including only: 9.8 

prime movers 
boiler equipment 
electrical machinery } 


12.9 25.6 30.2 
11.0 
E 14 
12.1 12.4 
2.44 5.44 


MATES 
$e 
Los 
a 
> 


specia] communica- 
tions equipment 


6.0 57 
SUBTOTAL 2 142 26.8 37.3 39.9 
Special equipment for: 


mining and oil drilling, 
processing fuels, 
metallurgy, and 
chemicals 
Automotive vehicles 
Tractors and tractor parts 
SUBTOTAL 3 0 0.7 


ooo 


Other known subbranches 35.1 342 


6.1 
TOTAL 100.0 100.0 100.0 


Note: A critical evaluation of the statistics presented for 1927/28 and 1934 
is given in note 34. 

Source: 1900 and 1912: Data are from the 1900 and 1912 censuses, as 
processed in V. E. Varzar ond L. B. Kafengauz (eds.) Svod statistiche- 
skikh dannykh po fabrichno-zavodskoi promyshlennosti s 1887 po 1926 
god (Moscow and Leningrad, 1929), Parts I-II. 

1927/28: R. Moorsteen, Prices and Production, pp. 68 and 462, pro- 
vides 1927/28 data for nineteen groups of products. Other 1927/28 sources are 
given below, Shipbuilding: computed from ła. K. Rozenfel'd in Metall, No. 3, 
1929, pp. 21-22. Chemical equipment: Zolotarev in Pian. Khoz., No. 7-8, 1933, 
P. 39. Special mining, oil, and metallurgical equipment: S. Ordzhonikidze in Za 
Ind., February 2, 1932, p. 2. (This last is given as a zero figure, which is clearly 
an understatement under any reasonable definition but does indicate the relative 
insignificance of this type of production.) 

Electrical equipment is the most difficult item. Moorsteen provides a figure for 
“electrical machinery"; comparison of his column 10, p. 68, with the original 
source indicates that he does not include "special communications equipment." 
This is also the only way to reconcile Moorsteen's figure of 65.7 million rubles 
output in 1927/28 with a substantially complete figure of 179 million rubles 
in 1926/27 prices for the entire electro-technical industry (given by A. Gurkov- 
skii in Puti Ind., No. 10, 1931, p. 44). Gurkovskii's figure is given further back- 
ing by Zolotarev in Plan. Khoz., No. 7-8, 1933, p. 23, who cites production 
figures for ten specified firms which total to 154 million rubles in 1927/28, ex- 
pressed in 1926/27 prices. 

The problem then becomes that of separating “electrical equipment" from the 
production of the entire electro-technical industry. In particular, this means dis- 
carding the data for cable production, electric lamps, and electro-technical ap- 
paratus, (These are excluded from machinebuilding in our 1934 source, instead 
being included as part of “other metalworkIng.") Three different sources pro- 
vide a breakdown of electro-technical production in 1926/27, 1928/29, 1929/30, 


and 1930 (Gurkovskii in Puti Ind., No. 10, 1931, pp. 41-42; P. Ivanov in Puti 
ind., No. 23-24, 1930, p. 46; and P. N. Ivanov in Vest. Elekt., No. 6, 1933, p. 
37). Unfortunately, no breakdown is available for 1927/28; but 55 per cent of 
the electro-technical industry would seem a reasonable figure for electrical 
equipment as a whole. Applying this percentage to the 179 million ruble figure 
(according to Moorsteen, Prices and Production, p. 91, price changes of ma- 
chinery were only minor as between 1926/27 and 1927/28), we derive a figure 
of 98 million rubles for total electrical equipment. "Special communications 
equipment" is derived as a residual after subtracting Moorsteen's figure for 
electrical machinery. As a check it should be noted that, according to this treat- 
ment, "special communications equipment" totalled 33 per cent of the value 
of Moorsteen's “electrical equipment" output in 1927/28; for 1934, expressed 
in 1926/27 prices, the official figure is 35 per cent plus an additional 11 per cent 
for individual radios. 

1934: TsUNKhU, Sotsialisticheskoe | stroitel'stvo, 
TsUNKhU, Socialist Construction, pp. 43-45. 

* No major effort has been made to investigate the consistency of definition 
of '*machinebuilding" for 1900 and 1912 as contrasted with 1927/28 and 1934. 
Some of the "machinebuilding" production of 1900 and 1912 may well be classi- 
fied as “iron and steel” production in later years. In addition, the latter two 
years include a substantial volume of unclassified machinebuilding production. 

As a result, I would draw no conclusions from the fact that the classification 
of "other known subbranches" is much larger in 1900 and 1912 than in 1927/28 
and 1934. However, there is no reason to believe that the relationships between 
the listed subbranches are particularly affected by changes in industrial classi- 
fication. 

b Weighted by current prices. 

* Weighted by 1926/27 prices. 

4 Data as to the individual series are unavailable for these years. 


1936, pp. 8-10, and 
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must be fitted into the existing pattern of capital equipment. Even newly- 
built factories must be integrated into the economy’s existing industrial 
framework, and the structure of this framework reflects decisions made 
over many decades. In metal-fabricating generally, and particularly in 
the new branches of this group of industries, Russia had virtually a 
tabula rasa. 

This tabula rasa presented not only a great opportunity but a major 
danger. If heavy investments incorporating obsolete technology were to 
be made, even if the resulting plants were no worse than the average 
factories existing at the moment in the West, then technology in these 
branches would again soon be far behind that of the West. The reason 
was that Soviet investment in these branches was bound to be lumpy, 
concentrated into a time period of a few years with little expectation 
of replacement of the initial facilities during the next one to three dec- 
ades. In these later years, however, Western industry would continue a 
relatively even flow of replacement, for its original investment had not 
been characterized by the extreme lumpiness now occurring in the Soviet 
Union. In short, the Soviet Union had to jump ahead by international 
standards during the coming few years, if only to compensate for the al- 
most inevitable falling-behind in the following decade or decades.?8 

Broadly, the choice of industrial organization was visualized as lying 
between the American and the west European (particularly the German) 
models. The former was the path of standardization of products and of 
raw materials, of rhythmic production flow, of a high input of engineer- 
ing talent and of jigs and fixtures and a low input of manual craftsman- 
ship skill, and of mass production. The west European model was that 
of an industrial process based on a high degree of craftsmanship and 
on an acceptance of a comparative lack of specialization and economy 
of scale in the production of any particular item. 

The west European model was viewed as more appropriate to the 
industrial situation existing in the Soviet Union in 1929. Regional mar- 
kets were comparatively small, the product mix wide, and the available 
materials irregular in composition and dimensions. Mass-production 
methods implied the freezing of design and the sharp limitation of 
variety; they also implied sharp demands for regularity of supply of 
constant-quality materials, tooling, and semifabricates. The American 
industrial model was visualized as capable of only poor immediate inte- 
gration into the Russian economy, but as offering far greater potential 
for the future. 

By and large, Soviet leaders opted in favor of the American model 
at least as they envisaged it. They stressed that this was the road of 


The Nature of the Turn 25 


modern technology and that it was thus critically important for them to 
follow it. 

In the metal-fabricating industries, the American model was inter- 
preted not so much in terms of particular types of specialized equip- 
ment — individual units of equipment can be readily and fairly cheaply 
replaced — as in terms of production organization. Mass production 
and large lot sizes,* with the necessary concomitant of plant specializa- 
tion, on the one hand, and continuous-flow organization of production 
on the other were the forms of organization which represented modernity. 
Although they would not necessarily provide superior results in the short 
run, these techniques represented the wave of the future. As such, their 
adoption and mastery was considered to be well worth the cost involved. 

Continuous-flow production tends to go along with large lot size. In 
this organizational scheme, production equipment is combined in such 
a way as to permit a subassembly or even an entire product to be pro- 
duced by a single group of equipment, with the work moving in a fairly 
continuous stream from one machine to another. For such an organiza- 
tion of production to be feasible, however, balance must be built into 
the line of equipment so that all machines are utilized fairly fully. This 
leads to considerable inflexibility, and in order to function successfully 
requires tight schedules and the maintenance of rigid quality standards. 

Although there are no useful statistics bearing on the question, it 
seems clear that mass-production methods were virtually non-existent 
in Soviet machinebuilding in 1929.1? By 1932, however, partly as a 
result of the sharp specialization of factories, the use of such methods 
had gone so far that it could be reasonably claimed that they now bore 
the same proportional importance in Soviet machinebuilding as they 
had borne in 1927 in American machinebuilding.!! 

The most useful data for 1932 come from an inventory of all the metal- 
working equipment in the Soviet Union as of April 1932 which shows 
its pattern of utilization during March and April of that year. Data are 
presented in Table 1.3 for all machinebuilding branches taken together 
and for the subclass consisting of the six branches which not only showed 
particular growth in capacity between January 1, 1929, and April 10, 
1932, but whose equipment required lower operator skills than the av- 
erage for all machinebuilding as of April 10, 1932. 

In Table 1.3, the first two columns are alternative indices of mass 
production while the third column shows the quantitative significance of 


*The latter concept refers to the number of identical units worked on consecu- 
tively: the larger the lot, the Jess change-over of equipment required and, ceteris 
paribus, the less the necessary machine flexibility and operator skill. 
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the closely correlated method of continuous-flow organization of pro- 
duction. Taken together, the figures show an amazing concentration in 
machinebuilding as a whole on mass production and on continuous-flow 
arrangement of equipment. This is particularly the case for the subgroup 
of branches singled out in the second row of the table: those which 
had both grown most sharply since 1928 and were not prevented by 
the small size of their output, relative to the necessary spread of their 
product mix, from aiming at mass-production methods.** 

If, as the Russians of that era did, we define modern production meth- 
ods as consisting of those of mass production and continuous flow, then 


TABLE 1.3 
Utilization of metalcutting machine tools in machinebuilding, 1932 


Per cent of metalcutting machine tools 
in production shops" 


Machines working Machines working 


All machine- on lots of over on either one or Machines in 
building and 1000 or on mass two items continuous-flow 
its subbranches production? continuously * arrangement* 
Al] machinebuilding 21.0 27.8 20.7 
Low-skill growth 
subbranches * 39.4 47.8 43.6 
213 13.3 


All other subbranches 15.0 


Source: TSUNKhU, Oborudovanie, II, table 32, and IV, tables 33-35. 
“In all machinebuilding, 74 per cent of metalcutting machine tools were installed 


in the production shops. In the low-skill growth subbranches, the figure was similar: 


73 per cent. 
? This refers to the size of the lot on which each machine tool was working at 


the moment of inquiry. 

*'These are machine tools which, for the entire month before the day of inquiry, 
were used in producing only one or, at the most, two different items. (The figure 
is presumably a slight underestimate, since it was assumed that no machine would 
qualify for this category unless all of its work was scheduled through work cards.) 

* The other two categories of machine utilization were: (1) All machines of a 
single dimension or type kept in the same group (67.3 per cent of the machines in 
the production shops of all machinebuilding fell into this category). (2) “Other” 
(12 per cent). 

* Automotive, agricultural implements, tractors, automotive and tractor spare 
parts, specialized food-industry equipment, and office-equipment subbranches. 
These are defined as "growth subbranches" because the number of machine tools 
installed in each of them between January 1, 1929, and April 10, 1932, was a 
greater proportion of the total available in these subbranches in April 1932 than was 
the case for machinebuilding as a whole. The measure used in defining “low-skill” 
is the skill requirement rated as necessary for the given job on the given piece of 
equipment, rather than the skill class of the actual machine operator. ° 
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it must be admitted that Soviet machinebuilding achieved a massive shift 
toward modernity. Judged by these criteria, Soviet machinebuilding by 
1932 had probably caught up with its American and surpassed its west 
European counterpart in its level of technological organization. The 
question of whether or not these are good tests of technological advance 
must, however, be postponed until the discussion of product standard- 
ization and continuous-flow organization in Chapters 2 and 3. 


LABOR FORCE 


During the twentieth century, the labor force of Russian metal-fabricat- 
ing industries had expanded sharply in one period prior to 1929/30: 
that is, during World War I. From a total of perhaps 251,000 in 1912, 
the number of manual workers in the metalworking industries had risen 
to about 650,000 in late 1916.1? This enormous growth — a growth of 
over 160 per cent — vanished as rapidly as it had occurred. Its disap- 
pearance was a result of the limited employment opportunities in the 
cities under conditions of revolutionary upheaval, of civil war, and, later, 
of industrial dislocation. 

But a great residue of a partially-trained work force remained. This 
consisted of people who had spent brief periods in the great munitions 
factories of the war. To a large extent, their experience had been that 
of helper, packer, or at best operator of a simple single-purpose machine. 
Doubtless, much of the impact of this experience had worn away in the 
succeeding decade under the influence of military and then of peasant 
life. Nevertheless, this group represented an enormous pool of poten- 
tial recruits to the metal-fabricating industry. 

Between January 1, 1923, and January 1, 1929, the number of per- 
sonnel employed within the nation's metal-fabricating industry almost 
doubled, increasing from 320,000 to 607,000. This increase, however, 
did no more than maintain the relative position of metal-fabricating 
within total industrial employment.** It reflected the combination of 
relief from existing urban unemployment and the recovery of the cities 
from their low point at the end of the Civil War. 

Employment in metal-fabricating in 1926/27 appears to have been 
at much the same level as in 1913, or perhaps a bit higher. But despite 
the sharp reduction in the current work week as compared to that of 
pre-Revolutionary times, peak 1916 employment figures in metal- 
fabricating do not seem to have been reached again until early in 1930.48 

During 1929, the trade union of metalworkers carried out a large-scale 
study of its membership. Its sampling technique was to provide full cov- 
erage of all members in a large number of enterprises which were chosen 
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as typical of their respective industries. Some 149,000 members were 
covered — about 14 per cent of the manual workers in the metal in- 
dustries. Unfortunately, however, workers in the iron and steel and non- 
ferrous industries are mingled in the total with those in metal-fabricating. 

This 1929 study (see Appendix to Chapter 1, Section C) indicated 
the existence of a labor force with highly favorable characteristics. Lit- 
erate, with considerable industrial experience, and with almost half its 
members at least second-generation industrial workers, this was a group 
from whom a stable performance in the factory could reasonably be 
expected. The age distribution was also favorable: only 5 to 9 per cent 
were fifty years old or over, and no more than 22 to 23 per cent were 
under twenty-three. 

In 1930 and 1931, however, a radical shift occurred. During these 
two years, employment in the metal-fabricating industries increased by 
138 per cent. Metal-fabricating workers and employees rose as a pro- 
portion of the total industrial labor force from 22 to 29 per cent. The 
further net increase during the four years 1932—1935 was less than the 
numerical growth in the single year of 1930. A bare two years had ac- 
counted for the brunt of the employment increase, and for that entire 
portion of the proportional rise which was not later to be reversed.47 

The massive recruitment during 1930 and 1931 could not possibly 
have been drawn from traditional urban labor sources. Nevertheless, four 
groups with previous factory experience were available for tapping; 
there was not to be complete dependence on raw peasant and untrained 
female labor. 

These four groups consisted of those who had worked in metal- 
fabricating during World War I and had then returned to their villages; 
those who had entered the industry during the Civil War and later had 
been dismissed from their jobs; those who left light industry during 
1930 and 1931 to enter metal-fabricating; and finally — unquestion- 
ably the most important of the four groups — the urban unemployed 
(see Appendix to Chapter 1, Section C). 

Still and all, these four sources of labor supply were incapable of 
satisfying even half the needs of the metal-fabricating industries during 
1930 and 1931. If they had done so, a large portion of the labor intake 
of these years would have consisted of workers past the age of twenty- 
five. Certainly all those with industrial experience during World War I 
or the Civil War must have been past that age. Nor could a very youth- 
ful labor force have come from among the unemployed, for only 17 

per cent of the registered unemployed in July 1929 were eighteen years 


old or younger.*? 
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Of the net increase in manual workers and apprentices *? in the metal- 
fabricating industries between January 1, 1930, and January 1, 1934, 
two thirds consisted of youths who were under nineteen years of age 
at the start of the period and who were not then in these industries.5° 
Few of these youths had previously held an industrial job. This is indi- 
cated by the fact that, as of early 1933, some 77 per cent of the total 
net expansion in metal-fabricating employment during the previous 
three years was accounted for by an increase over 1929 in the number 
of those with less than three years of industrial experience.*! 

Thus, by far the single largest source for the expansion of the metal- 
fabricating labor force consisted of youths without any industrial experi- 
ence. The expansion in the number of such youths during 1930 and 1931 
must have accounted for well over half of the net increase in the labor 
force.*? Only a small number of these youths could possibly have been 
among the urban unemployed of 1929. Another and larger proportion 
of this group consisted of urban women, who themselves, or their coun- 
terparts if they were quite young, had been outside the labor force in 
1929. A third consisted of the urban youths under twenty-three years 
of age who entered metalworking in much larger numbers than they 
had done previously,5? attracted by the rise in opportunities here relative 
to those in many other urban sectors. But the majority of the youthful 
recruits almost certainly came directly from the rural population.5? 

A second major category of recruits into the labor force consisted of 
women. (Unfortunately, since this category is not subdivided by age, a 
large but unknown proportion of the women are included among the 
youths under twenty-three.) As of January 1, 1930, women comprised 
only 11 per cent of total employment in metal-fabricating, as contrasted 
with 27 per cent in large-scale industry as a whole. But thereafter the pic- 
ture changed rapidly. During 1930 and 1931, women constituted almost 
one third of the net increase in the metal-fabricating labor force. During 
the following two years, women employees continued to increase in abso- 
lute numbers while there was a slight fall-off of male employees. Thus 
women constituted 37 per cent of the total net growth in the metal- 
fabricating labor force between January 1930 and January 1934.95 

To sum up, the quality of the labor force in Soviet metal-fabricating 
deteriorated seriously after 1929. From a group with a fairly high 
literacy rate, long industrial experience, and a predominantly urban 
background, it was converted overnight into one in which rural youth 
were numerically predominant. A labor force that had been 89 per cent 
male in January 1930 was converted by January 1934 into one that was 
only 75 per cent male. The problem of inculcating factory discipline 
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and habits into a new body of workers, one having a background in 
which machinery played no part since their previous work life had been 
spent either on primitive farms or in equally primitive domestic-house- 
hold work, became a major one. The only thing to be said in favor of 
the new work force was that its extreme youth was bound to help in the 
adjustment to factory life. Metalworking industrial practice was forced 
to adapt to a type of labor force completely different from the one which 
had manned the industrial recovery of the 1920's. 


Appendix to Chapter 1 


Section A 


CAPITAL EXPANSION DURING 1925-29 


The State Planning Commission (Gosplan) carried out a major study 
of expansion between 1925 and 1929 in 447 plants, comprising 28 to 
30 per cent of all except tiny industry (“small scale” in Soviet termi- 
nology) and some 90 per cent of the industry of the specific branches 
investigated. Within each subbranch, there was a three-way breakdown 
of the firms according to the volume of completed expansion of pro- 
ductive facilities between October 1, 1925, and October 1, 1929, taken 
as a proportion of the replacement value of such assets at the end of 
this period. Data were presented for each of these breakdowns as to 
the average size of firm measured by its value of fixed capital, by its 
number of workers, and by its value of gross output. 

Four metal-fabricating subbranches were included in this study. Two 
of the four displayed a consistently negative relationship between aver- 
age size of firm and the proportion of its October 1929 productive facili- 
ties which had been added during the preceding four years.? In the 
other two subbranches (railroad and transport machinebuilding, and the 
electro-technical industry) no relationship whatsoever was indicated. 
Taking into account the presumed fact that construction projects gen- 
erally take longer to complete in large plants than they do in small ones, 
the Soviet author of the study concluded conservatively that no system- 
atic bias based on size of factory existed in the directing of investment.? 

The tendency to invest most in the firms with the poorest equipment 
is seen most clearly in the case of “production and other" machinebuild- 
ing, where the amount of electrical and mechanical-motor energy con- 
sumed per man-hour of labor by direct-production workers during 
1928/29 — the last year of the period studied — was still lowest pre- 
cisely in the category of firms with the highest proportion of new invest- 
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ments to capital.‘ An analysis of gross output per production-worker 
hour yields similar results. Output per man-hour almost always grew 
more rapidly between 1925/26 and 1928/29 in those firms having a 
greater proportion of capital investment to total capital, But no clear 
relationship exists between output per man-hour during the final year of 
the period (1928/29) within any particular category of plants and the 
percentage growth in capital which had occurred there between October 


1925 and October 1929.5 


Section B 


ADMINISTRATION OF INDUSTRY DURING THE LATE 1920's 


In late 1928, the VSNKh SSSR was in charge of production "planning" 
for virtually 90 per cent of all industry other than very small scale." Yet 
about half of the employees whose work was thus "planned" were in 
firms other than those directly subordinate to one of the VSNKh or- 
gans; instead, they were subordinate to the state authorities of their 
republic or even of their local region, who in turn were only loosely 
under the guidance of the VSNKh with regard to industrial operations, 

Within the metal-fabricating industries, the plants under direct na- 
tional supervision comprised only 43 to 44 per cent of total metal- 
fabricating production during 1926/27 and 1927/28.? The subbranch 
in which such plants were completely dominant — shipbuilding — was 
the great laggard in regaining prewar levels. In contrast, agricultural 
machinebuilding was almost entirely under republic and local direc- 
tion — and it was precisely this subbranch which set the pace for all 
metal-fabricating.? Moreover, although the largest plants were generally 
under direct national supervision, the factories under republic (regional) 
and local administration were by no means small or unimportant. In 
mid-1928, major alloy-steel, heavy equipment, and agricultural equip- 
ment plants were under republic jurisdiction; so, too, were those fac- 
tories which were to become the basis for the development of the auto- 
mobile and machine-tool industries.!? As late as 1930, when the changes 
in jurisdiction were already beginning, machinebuilding plants under 
republic administration employed an average of 745 manual workers.1! 
Even those plants of machinebuilding which were directly under na- 
tional administration were primarily organised into regional trusts. In 
1927/28, the three regional trusts produced 81 per cent of the output 
of all general machinebuilding which was under national jurisdiction.” 
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Section C 


THE 1929 STUDY OF METALWORKERS !? 


Of the 149,000 metalworkers covered in this sample study, 36 per 
cent had begun work in some branch of industry prior to 1914; another 
13 per cent had begun during the great expansion of World War I; and 
half had begun industrial work after 1918. The proportion of those with 
a brief work experience was smaller in the main metal-fabricating regions 
of the country than in the prime metallurgical area of the Ukraine. 

Given the conditions which had prevailed since 1913, this would appear 
to indicate the existence in this industry of a fairly well established Jabor 
force, accustomed to factory ways. Forty-four and 50 per cent, respec- 
tively, of the workers in the Moscow and Leningrad regions were thirty 
years of age or over. Among semiskilled and skilled workers in metal- 
fabricating,!* about 85 per cent had worked in industry prior to 1918.15 

Literacy was also high. Ninety-one per cent of all metalworkers were 
described as capable both of reading and writing, and the proportion in 
metal-fabricating was closer to 95 per cent.!9 

Finally, workers in metal-fabricating came from family backgrounds 
which were surprisingly urban. In both the Moscow and the Leningrad 
areas, the fathers of some 59 per cent of all these manual workers had 
themselves worked either as manual hired laborers or as white-collar per- 
sonnel. Only a little more than a third of the labor force was of peasant 
origin. Moreover, there was a surprising degree of stability in this respect 
regardless of the period when the workers had first entered industry.!7 
Metalworkers had much the same social-background profile as did textile 
workers — despite the longer history of the textile industry in Russia and 
its greater geographic concentration. 


WORKERS WITH PREVIOUS INDUSTRIAL EXPERIENCE ENTERING 
METAL-FABRICATING IN 1930-31 


One group of workers with previous experience who entered metal- 
fabricating in 1930-31 was composed of those who had been first exposed 
to factory life in the metal-fabricating industries during World War I and 
then had returned to village life in 1917. As of 1929, this must still have 
been a large, if widely scattered, body of men.!8 

A second group was composed of those who had entered industry dur- 
ing the Civil War days, at the time when the peasant masses swarmed 
back to the villages to share in the land redistribution. In the early years 
of the 1920's, many of these — especially women — had been dismissed 
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from their jobs to make room for former workers with higher skills who 
were returning to the cities.!? This category was probably quite small, 
however. 

A third group consisted of those who left jobs in light industry during 
1930 and 1931. Despite the fact that employment in light industry grew 
by only about 23 per cent during these years,” in contrast to the 138 per 
cent growth in metal-fabricating, the proportion at the end of the period 
of workers who had entered industry since 1917 was higher in light indus- 
try than in the metal industries.?! The relative promotion opportunities, 
the change in relative wages as between industrial branches, and the 
ration-card advantages of working in heavy industry would explain the 
apparent shift of many experienced workers out of light industry. 

A fourth source of labor supply during 1930 consisted of the urban 
unemployed. Unemployment had been a running sore throughout the 
1920’s, but it turned into a boon in 1930. 

In 1926/27, unemployment as a percentage of the portion of the labor 
force which was outside of agriculture and which was working for wages 
or salaries averaged 15 per cent. The 1927/28 unemployment rate was 
between 12 and 17 per cent. June 1929 unemployment was probably over 
17 per cent, and average September-June unemployment in 1928/29 was 
one ninth greater than it had been during the same ten months of 1927/28. 
In absolute terms, urban unemployment had doubled between 1924/25 
(average figures) and June 1, 1929, the date when it peaked at 1,633,000.22 

As late as the middle of 1929, urban unemployment was expected to 
continue throughout the years of the first Five Year Plan. It is true that 
the State Planning Commission had a maximum variant of its Plan ac- 
cording to which the unemployment rate would fall to 3 per cent in 
1932/33 — and it considered that this proportion was only slightly 
greater than the minimum technically required for normal work-force 
turnover. But the minimum variant of the Plan projected a 7 per cent 
unemployment rate in 1932/33, and the Commissariat of Labor held 
that even this figure was unduly optimistic. The Commissariat of Labor 
expected unemployment in absolute terms to remain constant at its peak 
1928/29 level.?3 

In actual fact, however, registered unemployed on November 1, 1930. 
totalled only 240,000, well below the number which, one and a half years 
earlier, had been believed to be the technical minimum. Most of these 
240,000 were studying in trade courses run by the Commissariat of 
Labor.?: 

But the contribution of the urban unemployed toward meeting the de- 
mands for labor made during 1930—31 should not be exaggerated. Perhaps 
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a total of 1.5 million unemployed were available to satisfy the increase 
in wage and salaried earners in the economy of eight million.” 

Moreover, the composition of these unemployed was unfavorable from 
the viewpoint of their potential contribution to a stable, skilled labor 
force. Approximately half were either juveniles or women.?* Data for 
July 1, 1927, showed that 50 per cent of the registered unemployed were 
without any skill, and almost half of these were looking for their first job.? 

On the other hand, a high proportion of the unemployed industrial 
workers were metalworkers. During 1927, metalworkers comprised 39 
per cent of unemployed industrial workers although they were only 25 per 
cent of all employed industrial workers. Moreover, the average skill 
of unemployed metalworkers was roughly equal to that of employed 
metalworkers.?? High unemployment for them was doubtless a reflection 
of the large numbers drawn into the trade during World War I. The high 
level of skill among the unemployed is surprising; presumably, it reflects 
the employment difficulties experienced by middle-aged workers in all 
societies once they are thrown on the job market. 


2. SPECIALIZATION OF FACTORIES BY PRODUCTS 


i ——_—mm 


A MAJOR Soviet effort during the first Five Year Plan was to modernize 
production methods in machinebuilding. In this sector of industry, as 
in others, it was believed that the royal road to modernization lay in 
achieving large output volumes of individual products or, at worst, a 
tightly restricted product mix. Only in this way, it was held, could one 
gain the economies of scale inherent in American-style manufacturing. 

There were several possible approaches to this task, and all were fol- 
lowed in machinebuilding, with varying degrees of success. All three 
involved varying forms of specialization. The resulting score card of 
achievement through specialization is quite spotty, embodying major suc- 
cesses along with stunning failures. It is this very spottiness which makes 
a reading of the historical record so instructive. l 

One approach was to build from scratch very substantial individual 
factories designed to incorporate the latest concepts of mass production. 
Economies of scale would be ensured by the very size of the individual 
production unit, and the plant would be laid out from the start so as to 
take full advantage of these potential economies. There would be no need 
for compromises with the historical physical past of the plant; new invest- 
ment alternatives would not be restricted by the need to utilize a given 
physical site and to mesh with existing facilities. In such new factories, 
there would be no reason for compromises that would introduce technical 
obsolescence (judged by the standards of the best extant world knowledge) 
into the facilities even before they were completed. 

A second approach was the conversion of existing factories. There were 
many plants which produced a wide variety of products, despite the fact 
that these same products were being produced elsewhere in the Soviet 
Union. If each plant were to limit its output to a single product — or to 
a small range of products if its output of one item would exceed the total 
planned consumption of the entire USSR — and concentrate all its facili- 
ties on such production, then each plant could gain economies of scale. 
For production economies are linked only to a slight extent to the volume 
of equipment installed on a single site. Scale economies are much more 
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closely related to the capacity devoted at a single site to an individual prod- 
uct; for this is what makes possible long production runs on a given 
machine without any change-overs; use of special-purpose equipment, 
jigs, and fixtures which are appropriate only to specific jobs; installation 
of machines in a continuous-flow arrangement; and the like. 

Without any new investment to speak of, a process of forcing each 
factory to specialize narrowly might provide a significant expansion in 
total machinebuilding output. But, of course, even relatively limited addi- 
tional investment in each such plant would permit the process of technical 
rationalization to go much further. For example, jigs and fixtures which 
were not warranted by the previous volume of any single machining job 
would now become a significant means for speeding up production on 
existing equipment; failure to undertake such new investment in jigs and 
fixtures would mean foregoing much of the advantage implicit in large- 
scale production. The logic of this situation demanded a widely scattered 
investment program, with some funds going to virtually all plants as they 
rationalized their product mix. Thus, in the race to capture available 
national investment resources, the conversion needs of existing factories 
constituted a strong competitor to the design of new and modern giant 
plants. 

A third approach, which I shall discuss in Chapter 5, represented an 
effort to take specialization one step further. If specialization by product 
offered scale advantages, would not specialization by process provide 
even greater gains? The way to realize specialization by process was to 
build plants which would specialize in casting, in forging, in the machin- 
ing of parts of a limited range of dimensions and tolerances, or in the as- 
sembly of such parts into finished products. Each such plant could be much 
smaller than a single factory that combined all these processes on a single 
site, and yet no significant economies of scale would be lost. Furthermore, 
scales of production could be reached in individual processes which would 
be beyond the bounds of possibility for vertically integrated factories pro- 
ducing a complete product. Thus a single specialized foundry plant might 
be organized which would produce castings for a variety of items which 
were to be machined and assembled in different factories. The products 
might be sufficiently dissimilar so that their machining and assembly would 
be inappropriate for a single specialized plant, yet the castings that went 
into these products might be quite similar both in size and in their degree 
of design complexity. In this fashion, economies of scale in individual 
processes might be achieved even if the limited output of finished products 
prevented the achievement of full scale-economies in all processes. 

All three of these approaches were pushed comparatively hard within 
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metal-fabricating during the years of the first Five Year Plan. The third 
approach — specialization by process — was an unqualified failure de- 
spite its attractiveness as the most sophisticated of the three approaches. 
Its failure was sufficiently apparent to prevent its being pursued too 


vigorously. 

In this chapter, we shall evaluate the Soviet record of the early and 
middle 1930's in the application of the first two approaches. Prime atten- 
tion will be given to the productivity of capital used in building new fac- 
tories in contrast to that used for conversion of existing plants. 


GENERAL PROBLEMS INVOLVED IN SPECIALIZATION 

Three issues relating to the possible costs of a specialization policy seem 
particularly worthy of mention. These are problems of geography, of 
product mix, and of interbranch relationships. 

Problems of geography. The first question is that of the costs incurred 
through geographic concentration. Specialization of all national produc- 
tion of a given product into one or two plants involves an inevitable 
geographic separation of the producer from most of his consumers. The 
most obvious effect of this situation, as opposed to one in which each 
consuming region has its own producer, is an increase in the costs of 
transporting the finished product. A second effect, which I suspect may 
be even more serious for machinery products, is an increase in the diffi- 
culties of face-to-face communication between producers and consumers 
The problem of distance alone forces communication into such formal 
channels as letters and telegrams and prevents the kinds of modi vivendi 
with regard to quality, design, and delivery schedules which producing 
and consuming managers can work out better over a glass of vodka than 
any other way.! 

It has been strongly argued that the transportation costs implicit in 
specialization were of major importance in the iron and steel industry, 
and that the rise in such costs — particularly at a time when the railroads 
were under great pressure from rising total traffic — was a major expense 
Lnplicit in the policy of building giant and specialized rolling mills. In the 
later 1930's. Russian writers and top administrators conceded that spe- 
d in iron and steel had gone too far. Having in mind special 
Moni gets po Tailroads, they indicated that the planning 
dones g es TE 
sae eda te ioni pu size and a high degree of specialization 
e ri Plon Ea however, the transportation burden 

“saking from specia n appears to have been far less serious. Soviet 
PEE H io the evil of “gigantomania” that arose because of the result- 
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ing transport burden never specifically affected this sector.? The reasons 
for the absence of any serious transport problem varied from one sub- 
branch to another, but the result seems to have been quite uniform. 

In shipbuilding (provided that the yard was on the seashore or an 
appropriate river) and in the production of railroad rolling stock, for 
example, the finished product could be self-propelled to any location, 
and at quite a low marginal cost. Electrical machinery, pumps, compres- 
sors, machine tools, and the like have a very high value-to-weight ratio; 
thus transport costs are a minor element in the total picture. The same 
is true even of such items of heavy equipment as rolling mills; minimiza- 
tion of production costs far outweighs in importance the costs of trans- 
porting the finished product.‘ Only in the case of agricultural equipment 
(because of its bulk and low value-to-weight ratio) is it likely that the 
transport costs of specialization had a seriously negative effect; and, as we 
shall see, specialization appears in any case to have been a misguided 
policy for this branch of machinebuilding, even if one sets aside the issue 
of transportation. 

A final consideration with regard to the relative unimportance of addi- 
tional transportation expense resulting from specialization of existing 
plants was the considerable regional concentration of these plants. In 
1912, for example, 75 per cent of the production of all electrical equip- 
ment was concentrated in the Northwest, particularly in St. Petersburg. 
Of production machinery produced in the areas left to the Soviet Union 
after the Revolution, 48 per cent was in the Central Industrial Region 
centered around Moscow, and an additional 18 per cent was produced 
only a few hundred miles away in the Northwest. A good deal of special- 
ization could occur among the existing plants of these important branches 
without adding one whit to transportation difficulties." 

It is important to recognize the extent of the pre-existing concentration 
when one evaluates the difficulties of face-to-face communication between 
producers and consumers brought about by plant specialization. In the 
case of electrical equipment, for example, the concentration around Lenin- 
grad was already so great that specialization could have had little, if any, 
negative effect. 

Other machinebuilding branches were less concentrated regionally, 
however, and thus the effect of specialization on communications should 
have been greater. But it must be remembered that the first Five Year 
Plan was precisely the period of major centralization of planning. The 
likelihood of close interplant communication, even when the producer 
and consumer factories were side by side, was greatly reduced by their 
separation into distinct organizational hierarchies and by the channeling 
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of instructions and feedback through these formal networks. Given this 
rapidly emerging situation, geographic location as an element in inter- 
factory communication lost most of its importance. . 

As interplant contacts increased in their significance for planning dur- 
ing the years after the first Plan, so too did total machinebuilding 
production, With the growth in production, expansion of the number of 
factories producing any single group of products once again became 
feasible — but this time without too great a sacrifice of the advantages 
of large-scale output in individual plants. 

All in all, therefore, geographic concentration appears to have been a 
negligible cost of the policy of specialization in machinebuilding. But this 
conclusion is peculiar to the particular group of industries concerned and 
does not apply to others, such as the rolling of steel or even the spinning 
of cotton yarn.® . . 

Problems of product mix. A second issue involved in evaluating a policy 
of specialization is that of the effect upon product mix. Factory specializa- 
tion can, of course, be pushed ahead some distance simply by avoiding 
duplication of product range among plants, but another way to achieve 
factory specialization is to narrow the total range of products produced. 
American specialization has gone very far along this second route — as 
compared to the distance traveled in western Europe, for example — and 
the Russians certainly intended to follow the American example. More- 
over, the smaller the total national market, the greater the temptation 
to proceed in this fashion. If advantages of scale were to be achieved, 
then the USSR during the first Plan had to concentrate on a far narrower 
range of products — not only in manufacturing as a whole but even more 
within each particular subbranch of industry — than that produced in 
the country which served as the Russian model. It was not possible to 

achieve American economies simply by copying the product mix of any 
subbranch of American machinebuilding; innovation in this regard was 
essential. 

During the controversies of the mid-1920’s,7 V. Bazarov was the lead- 
ing exponent of the policy of promoting industrialization through con- 
centration on those products offering immediate possibilities for mass 
production. Although he believed that metallurgy and power production 
were good examples of such industries, he held that the main opportuni- 
ties for mass production lay in the field of consumer goods. Items which 
were not in sufficient demand to permit of mass production should be 

imported rather than produced at home. Clearly, virtually all machine- 
building products were viewed as falling into the latter category.? 

Bazarov's proposals concerning the appropriate direction of the indus- 
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trialization drive were rejected and denounced. Linked as they were to 
a concentration on the immediate expansion of living standards and to a 
long-run, major reliance on foreign trade, they ran directly counter to 
Stalin’s thinking. But could these proposals not have been modified to fit 
the objectives of the first Five Year Plan? 

Of the three machinebuilding subbranches which arose from negligible 
1927/28 production levels to become important elements of the 1934 
Soviet product mix, the two most important were mass-production in- 
dustries par excellence.® Should this creation of the automotive and trac- 
tor industries be considered an application of Bazarov’s principles 
within the Stalinist context? 1° 

Although large-scale foreign trade was viewed as only an emergency 
device, total Soviet imports in real terms remained at or above the level 
of the late 1920s at least throughout the years of the first Five Year Plan, 
and perhaps during 1933 as well! During these years, real alternatives 
existed as to which types of equipment should be imported. The relevant 
question is whether imports were directed in the Bazarov fashion: i.e., to 
meet the needs for those sorts of goods which could not be produced 
economically within the USSR because of the limited size of the home 
market, but for which foreign producers could achieve the economies of 
a larger market and which they were thus willing to price accordingly. 

An examination of the Soviet import bill of machinery and equipment 
would appear to indicate a positive answer to this question. 

The last two categories in Table 2.1 comprise a combination of items 
produced in a wide variety of scale sizes, and the percentage of imports 
accounted for by the middle category was determined primarily by the 
degree of priority of the industries they serviced and by the state of their 
stocks of equipment. Our attention should thus be concentrated on the 
first two items and on the radical reversal in their relative importance. 

During the years of the first Plan, home investments in expanding the 
production of tractor-drawn agricultural] equipment, automobiles, and 
tractors (the mass-production items) were extremely heavy. In all three 
of these industries, more than one plant was hastily built; thus it could 
not be claimed that the technological lumpiness of production compelled 
Soviet planners to concentrate their investments within machinebuilding 
so heavily in only three branches. After 1931, and certainly after 1932, 
imports of the products of these industries virtually ceased. 

Metalcutting machine tools comprised the bulk of the imports we have 
categorized as small scale and high priority. In this industry, production 
results, despite a great deal of fanfare, were relatively modest. It is true 
that the number of machine tools produced increased eight and one-third 
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fold between 1927/28 and 1931.1? But this additional output was ob- 
tained from pre-existing factories, which received no exceptional volume 
of new investments. Capital investment in new factories of this industry 
was also relatively modest, and the full weight of these factories' output 
did not begin to come forth until 1936. A similar pattern — i.e., a stretch- 
out in the construction and breaking in of new factories — can be seen in 
the production of mining, metallurgical, and oil cquipment. The speed 
with which plants were built and activated in the automotive and tractor 
industries suggests that it was not technological exigencies which re- 


Table 2.1 
Soviet imports of machinery and equipment in selected years 
(in millions of rubles, 1950 rate of exchange) 


Years 
1931 1933 


1929 


— EAS ERE 
rubles percent rubles percent rubles per cent 


Types of machinery 
and equipment 


Mass production 
494.4 24.0 19.1 3.7 


items‘ 265.7 28.8 
Small-scale output, 

high priority ° 108.9 11.8 544.6 26.2 230.0 44.1 
Small-scale output, 

medium and low 

priority * 283.5 30.7 497.5 24.0 143.5 27.5 
Power machinery 

and electrical 

equipment 169.9 18.4 377.9 18.2 68.6 13.1 
Tooling, abrasives, 

etc. 95.1 10.3 159.9 73 60.6 11.6 

TOTAL 923.1 1000 20743  1001* 5218 1000 


Source: Min. Vnesh. Torg. SSSR, Vneshniaia torgovlia. 
Note: 1931 was the peak year of imports, both for the machinery category and 


for total imports. The relative shift away from mass-production items and toward 
smali-scale, high priority output was continued at close to the 1933 proportions 
in later years. 

Imports were originally valued in foreign exchange, rather than in rubles. This 
fact accounts for the presentation of data in terms of a unified exchange rate. No 
allowance is made in these figures for the price declines after 1929. 

* Tractors and spare parts, automotive and garage items, and agricultural equip- 


ment. 
* Metalworking, mining, metallurgical, and oil equipment. 


: * Hoists; railroad stock; ships; and special equipment for construction, lumber- 
ing, and the chemical, food-processing, light, and "other" industries. 
* Error is because of rounding. 
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strained expansion in the small-scale industries, but rather relative 
priorities. 

Thus it would appear that the Bazarov approach, in modified form, 
was indeed followed within the machinebuilding industries during the 
period of the first Five Year Plan. True, this was a relative matter and 
one of short-term timing; as of about 1936, it was mostly water under 
the bridge. The use of imports was a support to mass-production minded 
planners for only a brief span of years, but it was, nonetheless, significant 
during that period.!? 

While the use of imports represented a comparatively painless means 
of achieving specialization within the machinebuilding industry, constric- 
tion of the product mix made available to industrial consumers from 
within each subbranch could be quite expensive. Standardization of cap- 
ital goods intended to meet non-standardized needs meant forcing planners 
to make a run between Scylla and Charybdis. On the one hand, they could 
schedule production of goods which would fail to meet the requirements 
of important users and would thus raise the users' operating costs (includ- 
ing the cost of maintenance and of losses in production as a result of 
breakdowns). If, on the other hand, they chose to chance Charybdis, 
production costs would mount as a result of the fact that the selected 
design was of a higher durability, power capacity, and flexibility than was 
required for many — or even any — uses. Doubtless the Russians took 
a buffeting from both obstacles in the fields of agricultural equipment and 
power equipment, and in many others as well.!* 

We have no means for making a quantitative estimate of these costs of 
specialization, however. The relative prices of different models of equip- 
ment tell us nothing of their relative value to non-marginal consumers. 
Thus no index-number treatment would be helpful. 

Furthermore, Russian planners themselves doubtless faced the same 
inability to calculate. Industrial managers the world over are adept at 
explaining why any reduction in the choice of equipment available to 
them would be ruinous, but often the only ill effect is on their ability 
to function in a routine fashion and to utilize equipment that presents no 
learning problems. How were such cases to be calculated? In view of the 
problem of uncertainty, planners must only rarely have been able to form 
a reasonably firm calculation as to whether adoption of a given standard- 
ization proposal would lead to results better than the status quo. Our 
knowledge of Soviet administrative procedures of that day indicates that 
the benefit of the doubt must generally have been given to standardization, 
on the assumption that managers and workers could adjust. Given both 
the forces of inertia on the factory level which acted in tbe opposite direc- 
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tion, and the inevitable absence of knowledge on the part of higher au- 
thorities, such a bias may well have been justified. But it is obvious that 
it involved costs. 

A more sophisticated approach to specialization in production would 
have been to leave a wide mix of final products but to have insisted on 
standardization of the parts and subassemblies entering into them. This 
approach would still have involved production costs, but it would have 
permitted far more flexibility than did the standardization of final prod- 
ucts. (Fully developed, this approach merges into that of developing a 
high degree of subcontracting along with specialization of factories by 
processes. This will be discussed in detail in Chapter 5. But one might 
think that it could have gone a considerable distance even within the 
confines of individual multiproduct factories.) 

Standardization of parts and subassemblies did occur during the later 
1930's and in the postwar years. But there were major obstacles to its 
progress in the early 1930's. 

First of all, standardization that is limited to the confines of a single 
factory has only minor value when the factory management cannot carry 
out with confidence any long-run programing of its product mix. Should 
a factory proceed to standardize parts and subassemblies among three 
types of machine tools, for example, any intensive effort in this direction 
would probably take one or two years. If, at the end of that period, some 
one of these product types were removed from the factory's production 
program and another type substituted, the standardization work would 
have gone for naught. In the conditions of the early 1930's, the likelihood 
of an arbitrary change of product mix was high. 

Only the sort of standardization that covers a wide range of products, 
wherever they may be produced, and also provides the basis around 
which new models are designed avoids these difficulties. For only in this 
way can the shifting of specific models between factories, and the intro- 
duction of new models into factory production programs, be incorporated 
into an existing standardization pattern. 

Standardization, of course, is an expensive process. First, it is expensive 
in terms not only of the time of engineers and of draftsmen, but even of 
that of skilled workmen. Products currently in production must be rede- 
signed so as to use the standard parts and subassemblies. Existing jigs 
and fixtures must be replaced or extensively altered so as to meet the new 
design requirements. When products from abroad are put into production 
at home, they must first be redesigned to meet native standards. This last 
type of redesign means inevitable delays in starting up the production of 
foreign models. It also means that blueprints, jigs, and fixtures cannot be 
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bought from abroad, as was extensively done by the Russians in the early 
1930's, but must be produced at home in correspondence with local 
standards. 

It is true that failure to standardize at an early stage of development 
sharply reduces the value of the capital invested in expanding the output 
of old products and in introducing new items into production. For, when 
considering the value of future income streams from the capital stocks 
created to produce non-standardized products, we must face up to the 
reduction in these streams that results from the fact that the technology 
introduced was obsolete from the start. In the future, these products must 
be redesigned — with resultant replacement of tooling and blueprints; 
rearrangement of equipment; replacement of some units of equipment in 
order to maintain balance in machine-lines now used in a different fashion; 
and even alteration of building structures — or the high costs of non- 
standardization will have to be maintained indefinitely. Moreover, if old 
products are not redesigned for standardization, there will always be a 
temptation in the future to avoid standardization of new products, since 
the production economies to be gained will necessarily be relatively 
small.* 

But standardization introduces an additional cost. Standardized parts 
and subassemblies are seldom the best — if no consideration were given 
to the production economies resulting from larger-scale output — that 
could be utilized in each final product taken individually. 


*The reduction in the value of invested capital that occurs as a result of the ab- 
sence of standardization depends heavily upon the implicit rate of discount used in 
discounting future streams of income. In a period such as the first Five Year Plan, 
a very high implicit discount rate would appear to have been appropriate. This fact 
would sharply reduce the force of the above argument — if one could in fact assume 
that future decisions as to standardization would be made on the basis of the ex- 
pected value of resulting income, with a full acceptance of the principle that bygones 
are bygones. 

However, it might well be more realistic to assume — on the basis of experience 
with administrators in most parts of the world — that future decision-makers would 
heartily reject the view that bygones can be ignored. If one takes this position, then 
future discounted income streams do not properly measure the value of the capital 
invested in producing non-standardized items; a deduction from such income must 
be made for the costs of error in future decisions which can be expected (with a 
reasonably high probability) to result from the creation now of facilities which 
would be made obsolete by correct future decisions. 

It is the failure to take account of such decision-making error which permits 
some economists to state categorically that a country with obsolete capital equip- 
ment is never worse off than if it did not have the equipment at all: e.g., British 
industry circa 1900. One would think that an appropriate economic model relevant 
to development should explicitly incorporate such a variable reflecting the likelihood 
of future decision-making error. 
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After World War II, for example, Soviet production of all electrical 
bridge cranes with a capacity between 5 and 125 tons was divided, for 
purposes of standardization, into four groups. Common subassemblies 
were used for each capacity-class, regardless of whether the particular 
crane was to be used in normal conditions or to be placed under severe 
strain (such as extreme temperatures). This standardization Procedure 
meant that many crane trucks, for example, had much greater durability 
and resistance than was required. Materials were wasted by this procedure, 
but only thus could the economies of large lot sizes be obtained.” 

Thus it is extremely important to choose the correct standards, not 
only with regard to dimensions but with regard to strength of materials, 
weight, etc. If one goes through the enormous expense involved in general 
standardization only to find that the standards chosen are inappropriate 
to the product mix of the next decade or two, the resulting inefficiencies 
may be much more severe than those of non-standardized production. 

Under the conditions of 1929-30, the likelihood of choosing an appro- 
priate set of standards was remote. The product mix of machinebuilding 
was in rapid flux, and there had been little experience with the new prod- 
ucts./9 Existing steels and non-ferrous metals were much more limited 
as to chemical constituents and physical properties than they would be 
less than a decade hence. Alloy steels were considerably scarcer relative 
to carbon steels than could be expected to be the case by the mid-1930's. 

An additional special problem the Russians faced was the fact that the 
metric system of measurement and the Anglo-Saxon system of inches 
were both in use. According to a count made around the end of 1930, 
only one third of Soviet industry was using the metric system alone, while 
two thirds was using the metric and the inch systems simultaneously.?? 
Not only was existing British and American production equipment, based 
on the inch system, in use side by side with metric-system equipment, but 
a large share of current imports of equipment came from the Anglo-Saxon 
countries, and technical assistance contracts signed with American and 
British firms generally called for blueprints and tooling whose measure- 
ments were expressed in inches. 

Much more was involved than a simple matter of translation of meas- 
urements. Tolerances expressed in round hundredths or thousandths of 
an inch often could not be converted into round hundredths or thousandths 
of a centimeter. As automobile and tractor production, in particular, were 
developed on the basis of inches, it was apparently necessary likewise to 
shift some of the Russian production of rolled metals, measuring instru- 

ments, tooling, bolts, and nuts, etc. to this System.18 

Eventually, production was standardized on the metric System. But if 
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this had been insisted upon from the beginning, it would have been im- 
possible to use American blueprints and tooling in their original form. 
Yet these constituted the basis for the automotive and tractor industries, 
which grew up from virtually nothing during these years.1® Although the 
Russians complained bitterly of this extension of the inch system in Soviet 
industry — a temporary extension which from the start was believed to 
represent a noxious influence that would later require a major root-and- 
branch extermination effort—they were unwilling to accept the slow- 
down in development of these important industries that would necessarily 
have resulted from preservation of the metric system. 

For these reasons, standardization of parts and subassemblies would, 
in 1930, almost certainly have been premature. The preconditions had 
not been met for a successful handling of this production-organization 
device, which — when utilized properly — makes possible a major break- 
through to lower unit production costs. 

Here we have introduced for the first time a theme which will be re- 
peated, in different forms, in Chapter 3. This theme is that it is often 
impracticable, under penalty of severe costs, to attempt to introduce into 
a society which is at a fairly early stage of industrialization those elements 
of technology and production organization that represent the most tech- 
nically advanced features of industry in other countries. Modern industrial 
methods cannot be taken over full-blown from foreign models; rather, it 
is essential to establish the preconditions for the successful use of modern 
methods. But the establishment of these preconditions means, in practice, 
repeating in the specific country much of the international history of the 
development of production methods and equipment. Some “jumping- 
over” of stages of development is clearly feasible, but this is a procedure 
which has sharp limits. 

In the case of standardization, Russian planners recognized these 
limits. Despite their belief in the importance of standardization of parts 
and subassemblies, they made little effort in the early 1930's to pursue 
this goal. In other areas, however, the Russians made a stab at jumping- 
over stages — and later found it necessary to retreat to older organiza- 
tional techniques. 

Interbranch relationships. The objective of specialization by product 
was often pursued by means of building new and specialized factories. 
In this fashion, through constructing facilities which from the start were 
geared to specific products and volumes, it was hoped to gain the full 
advantages of large-scale output. A large proportion of capital investment 
during the first Five Year Plan was of this type. 

A prime difficulty encountered in this approach was that such invest- 


48 Capital, Training, and Technology 
ment was extremely lumpy. The Magnitogorsk-Kuznetsk iron and steel 
combines (which, for reasons of transportation economies, were treated 
as a package deal requiring simultaneous construction of both works) had 
a projected pig-iron capacity equal to the total Soviet production of pig 
iron in 1929.2° The new Luganskii (Voroshilovgrad) locomotive plant 
had a projected capacity greater than the total Soviet production of loco- 
motives realized in any year through 1933. The Uralvagonzavod 
railroad-car plant was projected in 1931 at a capacity level four times that 
of total Soviet car production in that year, and one which was to be ex- 
ceeded during the prewar years only in 1935.?? In all these cases, it should 
be noted, we are dealing with “old” Soviet industries, well established as 
far back as the 1890’s.23 It may well be that the limits to economies of 
scale in production could have been reached in factories substantially 
smaller than those listed above; but clearly this was not the opinion of the 
Russian decision-makers at that time. 

This type of lumpy investment involved enormous risks. Particularly 
since imports were to be reduced as quickly as possible, poor predictions 
as to the production which would be forthcoming from complementary 
industries would lead to substantial idleness of plant capacity. In view of 
the high implicit discount rate, which, for reasons to be expounded in 
Chapter 4, it was appropriate to apply against the returns to investments 
undertaken during the first Five Year Plan, several years of idleness was 
not far from a dead loss. 

In fact, the danger was greater still. There was a crying need for the 
products of these capital-goods industries, and it was not a need that could 
be postponed indefinitely. But once the need was satisfied, the demand 
for products of these factories was bound to subside relative to the need 
for other products which were competitors for scarce materials and other 
inputs. The Soviet economy was not immune to the accelerator effect and 
to the bunching of replacement needs. If urgency of demand for the prod- 
ucts of these industries was to peak before the new factories were near 
capacity production, these specialized plants could become permanent 
white elephants. 

In fact, this is precisely what happened in the case of the railroad 
rolling-stock industry. The desperate demands of the railroads could not 
be put off past 1934, and the production of railroad steam locomotives 
and freight cars peaked sharply in 1935; such production levels have 
never been reached again.?* But the giant railroad-car plant did not even 
begin serious production until late 1937.?5 The huge new locomotive plant 
operated during the first half of 1935 at an annual rate of only one third 
of its projected capacity — and half of this was accounted for by produc- 
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tion from the pre-existing facilities of an older plant which had been swal- 
lowed up by the new giant.?? Production in these factories could only be 
expanded after 1935 by going through the expense of converting the other 
railroad-equipment plants to different uses. 

One might have thought that, since these specialized factories were 
producers of important items of capital equipment, the Soviet principle 
of priority planning would have permitted them to operate fully in any 
case, if only by drawing off supplies of materials and manpower from the 
non-priority segments of the economy. However, particularly in the case 
of the critical bottleneck of steel, the priority system of allocation was 
already being utilized so completely that no significant additional slack 
could be drawn upon by taking resources from second-class consumers. 

The costs involved in the lumpiness of specialized large-scale produc- 
tion in new plants did, in fact, turn out to be quite heavy. The funda- 
mental miscalculation lay in the performance of the iron and steel industry. 

Actual 1933 tonnage of rolled metals —- the principal end product of 
the iron and steel industry — bore the relationship given below to 
planned figures.?* 


Actual 1933 tonnage as a percentage of Per cent 
Minimum first Five Year Plan for fiscal 
1932/33 28 85 


Maximum first Five Year Plan for fiscal 

1932/33 (adopted in spring 1929 as 

definitive) 28 64 
Objective for 1933, set in January 1931 33 


Thus, even ignoring the fact that the Five Year Plan was speeded up 
so as to finish in 1932, actual production in its last year was only two 
thirds of the Plan which had been adopted, and one third of the program 
established two years later as part of the general speed-up. The production 
program set in January 1931 for 1933 was not achieved until 1949.?° 

To a considerable extent, the iron and steel plans made in 1930 and 
1931 for 1933 were simply wildly optimistic, as shown by the fact that 
their fulfillment came a decade and a half late. Nor were the annual plans 
developed in the same years much more realistic. During the year 1931, 
for example, production increases were expected to come primarily from 
existing equipment rather than from new investment. Rolled-steel output 
was planned to increase 43 per cent over the actua] 1930 level purely as 
a result of better operating techniques; ingot-steel production was to in- 
crease 31 per cent because of these improvements.?? In fact, however, 
1931 production in the iron and steel industry was below that of 1930, 
and the 1931 plan was only two-thirds fulfilled. The same thing occurred 
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with the annual plan for 1932, which was also only two-thirds fulfilled, 
However, we must also reckon with the fact that the production of 
iron and steel was also held back by deliberate decisions with regard to 
specialization and economies of scale in this industry. After the F ive Year 
Plan had already gone into effect, the existing construction projects were 
scrapped and the planned capacity of the Magnitogorsk-Kuznetsk com- 
bines was increased fourfold. Moreover, this increase took the form of 
raising the capacity of individual production aggregates rather than of 
increasing their number; thus the decision had immediate repercussions 
in construction activities. It was realized?! that this meant a delay in 
getting the new works into operation, but the objective of building solely 
up-to-date capacity was overriding.*? 

Thus decisions as to specialization and the building of large-scale 
plants in different branches of industry had interrelated effects. Opting 
for economies of scale in the iron and steel industry helped to assure the 
failure of the identical policy as it was applied to the various machine- 
building branches. Russian planners would have been better advised to 
have been highly selective with regard to the branches in which this policy 
was adopted. But such selectivity was not in the spirit of the times. 


EXPANSION IN EXISTING FIRMS: AN AGGREGATIVE TREATMENT 


Two lists of firms presented in Soviet sources appear to provide a fairly 
good sample coverage of the type of expansion that occurred in existing 
plants during the first Five Year Plan." Forty-six machinebuilding enter- 
prises are included in these lists, and they comprise roughly 34 per cent 
of the fixed productive assets of the machinebuilding and electrical indus- 
tries as of October 1928. These forty-six firms include eighteen of what 
seem to have been the twenty-four principal enterprises of the industry 
as of 1928, and they provide a wide coverage of the industry.? 

These firms produced, in 1929, 28 per cent of the total production of 
the machinebuilding industry. In 1932, despite the heavy investment 
which had been occurring in new plants, they still accounted for 26 per 
cent of the total.” During the three and one-quarter years between 
1928/29 and 1932, the gross value of their output increased by 210 
per cent. 

Yet, while tbey were responsible for 25 per cent of the total produc- 
tion increase of machinebuilding during this period,*° only a small share 
of the industry's investment funds available during these years went into 
these forty-six enterprises. To a large extent, of course, this is because 
much investment was going into enterprises not yet completed by 1932. 
Fortunately, we can eliminate the influence of this factor. 
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Data are available showing the increase in fixed production facilities 
of all machinebuilding between October 1928 and the end of 1931.37 
These facilities are valued at "replacement value," and no allowance is 
made for depreciation. Investments in capital repair (primarily within 
pre-existing plants) are excluded, and the only deductions from capital 
stock are the result of the physical retirement of facilities. Most important, 
investments in new facilities are included in the data only as of the date 
when the facilities are formally considered to be in operation. Thus new 
factories which were not yet in production by December 1931 are ex- 
cluded from these statistics of the fixed productive facilities of the 
industry.5? 

Between October 1, 1928, and January 1, 1932, about 14 per cent of 
the machinebuilding industry's increase in fixed production facilities is 
accounted for by the firms in our sample.?? Yet 25 per cent of the increase 
in gross value of production came from these firms. Thus expansion 
of output from these existing enterprises was achieved with a very high 
output/capital ratio in comparison with that of new enterprises. 

In short, considering the fact that the pressing shortage of resources 
during the years of the first Plan was concentrated in the area of invest- 
ment funds, these firms constitute a sample of the “success group" within 
the machinebuilding industry. The gross value of their output increased 
by 210 per cent between the years 1928/29 and 1932, while the replace- 
ment value of their production facilities as of the start of each of these 
years grew by only 59 per cent, Here was a remarkable case of an increase 
in the output/capital ratio. If this result could have been achieved 
throughout the machinebuilding industry, the investment pressures on 
the economy would have been considerably relieved. 

Before continuing to a detailed examination of these enterprises, the 
reader may wish to read my discussion of problems of bias in the above 
aggregative results. This discussion is contained in the Appendix to 
Chapter 2, Section A. 

Explanation of production growth. How, then, did the forty-six firms 
in our sample increase their output by three times the percentage growth 
in their production facilities? 

Clearly, one method was substitution of labor for capital. Data regard- 
ing the increase in their labor force between 1927/28 and 1932 exist 
for twenty-five of the firms in our sample. For these firms, the percentage 
increase in the size of the labor force was much greater than that of the 
volume of fixed production facilities — but substantially less than that of 
the volume of production. 
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Sample of twenty-five firms 4° 
Item Period Percentage increase 
" , — it 5 
Fixed production facilities Oct. 1927-Jan. 1932 8 
Labor farce 1927/28-1932 152 
Production 1927/28-1932 344 


To some extent, this sharp rise in the ratio of labor force to capital 
was achieved under technologically favorable conditions. A major ef- 
fort was made to use equipment seven days a week, two and even three 
shifts a day. To the extent that this occurred, there was no increase in 
the number of workers operating with a given volume of equipment at 
any specific hour of the day. But this increase in the number of hours the 
plant facilities were used each week explains only a small share of the 
rise in the labor/capital ratio. Much of the explanation consists of sub- 
stitution in a more conventional sense, i.e., of an increase in the labor- 
hours/machine-hours ratio. . 

Moreover, the quality of the labor force deteriorated sharply after 
1929. As raw labor was introduced en masse into production, average 
skill levels dropped off sharply. Trained managerial and engineering 
personnel had to be spread far thinner than before, since they now were 
forced to cover two and even three shifts instead of one. In short, “labor” 
considered as a homogeneous input into production increased vastly less 
than did "labor" as measured by the size of the factory labor force.*! 

We have, then, a very substantial, although immeasurable, increase in 
production which cannot be explained by the increases in inputs of labor 
or of production facilities. The causes of this increase would appear to 
be threefold. 

First we might list investment which eliminates bottlenecks in produc- 
tion facilities and thus permits fuller utilization of existing facilities. There 
is always room in any factory for this type of investment, since we never 
find perfect balance among the different kinds of equipment available. 
As plant capacity is expanded, even for a stable product mix let alone for 
a changing one, it is never necessary to expand all types of facilities in 
equal proportion. There are always some which were previously in excess 
supply, either because of problems of indivisibility or for historical rea- 
sons (e.g., earlier changes in product mix) and which need not now be 

expanded. 

It is true that there is no inevitability in this process of increasing 
output/capital ratios through investment in the expansion of existing 
factories, Such an increase occurs only to the extent that the additional 
investment leads to an improvement in the balance of facilities. To the 
extent that indivisibilities are the heart of the matter, a better balance 


Specialization by Products 53 


should occur if the degree of expansion of each plant's capacity is, in 
fact, determined with this specific element in mind. Marginal investments 
distributed among a large number of factories, rather than very heavy 
investments in a few, would appear to be the technique most likely to 
yield such an improved balance in facilities. 

As we saw in Chapter 1, this technique appears to have been dominant 
in machinebuilding as a whole during the period from October 1925 
through October 1929. Within the various subbranches of machinebuild- 
ing, there was a complete absence of positive correlation between the 
size of a given enterprise and the percentage by which its production 
facilities were expanded. In our sample, a similar absence of positive 
correlation exists within the eight subbranches for the period October 
1928-January 1932. In short, the investment criterion of the second half 
of the 1920's continued to govern expansion within the existing plants 
during the first Five Year Plan. It would be surprising if this type of 
investment policy had not led, at least so far as the individual factory is 
concerned, to a further reduction in the depressing influence on the 
output/capital ratio of the indivisibilities problem.*? 

This policy could be criticized for concentrating on imbalances at the 
wrong level. One Soviet author in 1930 was critical of the fact that capital 
expenditures were being directed toward the elimination of bottlenecks 
within individual factories. Balance, he insisted, should be sought on an 
interbranch level rather than on the level of the plant. Imbalances within 
a single factory can be treated through subcontracting; but disproportions 
between industry branches on an economy-wide basis can only be over- 
come by imports. Thus, he argued, it is the second type which is really 
serious.*? Such criticism, however, abstracts from the critical administra- 
tive and even technical problems which limit subcontracting between 
firms. 

So much for indivisibilities. But we are still left with the problem of 
product mix. Balance of facilities exists relative to a particular production 
program; change the structure of this program, and imbalance may 
instantly result. 

It would be far from correct to argue that the Russians were efficient 
in their long-range planning for individual factories. Ideally they would 
have wished to determine a product mix for a specific factory, alter its 
equipment with this mix in mind, and then keep the factory producing this 
particular mix (although, perhaps, in the form of improved models) for 
many years. This the Russians were quite unable to do, at least during 
the prewar years. 

Nevertheless, all things are relative. Soviet leaders had inherited from 
Tsarist times a group of metal-fabricating factories which were, as a 
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whole, extraordinarily general purpose. These factories had evolved up 
to 1917 through expansion geared to a very wide and fluctuating mix of 
products. Although the mix they were called upon to produce after 1928 
was also a varying one, it was probably more stable, factory to factory, 
than had been the case earlier. For most of the plants in our sample, this 
relative stability seems to have been particularly characteristic during 
the years from 1928 through 1932. Since they all produced products of 
a fairly high degree of priority, and since imports of the products of their 
subbranches were considerable during these years, such relative stability 
was easier to attain then than in the autarkic years to follow. 

Thus it would seem that one force contributing to the increase in effi- 
ciency of our sample plants was investments which reduced the force of 
intraplant bottlenecks. A second contributing factor was doubtless the 
increase in application of technological knowledge which occurred during 
these years. 

Technical assistance from abroad played a major role in the techno- 
logical advances of these years. This was true not only in industries which 
were new to the Soviet Union, such as automobiles and tractors, but 
also in the modernization of the product mix of existing industries. Thus 
the only important turbine plant of the country concluded an agreement 
as early as 1926 with the British firm, Metropolitan Vickers, for tech- 
nical aid in producing the Vickers turbine. All except one of the diesel 
factories concluded licensing agreements with German diesel companies. 
Boiler production was converted to the output of high-pressure models 
with the assistance of blueprints from Babcock and Wilcox.** 

The utilization of such foreign technical aid was not an innovation 
of the first Five Year Plan. In the important power equipment indus- 
try, for example, the key agreements appear to have been made prior 
to 1928. Not only the utilization of foreign models and blueprints but 
also the direct employment of foreign consultants was simply a continu- 
ation, in a different form, of the kind of foreign assistance which had 
existed prior to the Revolution through the medium of subsidiaries 
established by foreign firms. 

Nor was the proper use of foreign technical aid a simple matter. An 
example of the difficulties of using such aid is provided by the Ordzho- 
nikidze Turret Lathe plant in Moscow which came into Operation at 
the end of 1932. The plant had taken the Warner & Swazey turret lathe 
as the model for its product. But as pilot production began, plant per- 

sonnel were unanimous as to the need for major changes in the design 
of the machine tool. This design had been developed over a ten-year 
period in the Warner & Swazey factory, and production presented no 
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serious problems for the American personnel, who had been through 
the development process. But it was a different matter for the Russian 
production men, who were faced with mastering all the production in- 
tricacies at once. The Moscow factory technicians could see no way of 
getting into regular production quickly except by drastically simplify- 
ing the production processes through altering design.5 In this case, one 
might well question the net advantage gained from adopting a foreign 
design, especially since this step may well have led to investment in 
facilities that were significantly out of balance once the design of the 
product was altered. 

A full discussion of Russian utilization of foreign technical assist- 
ance must be deferred to Chapter 3. Suffice it to say, at this point, that 
it is by no means obvious that a technically backward nation enjoys any 
great advantage over more developed countries with regard to its rate 
of growth merely because there exists internationally a vast store of 
technical knowledge which is not being exploited in the backward nation. 
Although it is commonly held that the existence of this stock of informa- 
tion constitutes a major advantage of backwardness, it should be recog- 
nized that a similar stock — even if one of diminished size — is available 
to industry in even the most advanced countries.** It has been argued, for 
example, that a major fruit of investment by American firms in research 
and development departments is superior ability to keep abreast of 
developments made outside the firm. There can be no doubt that the 
store of unused knowledge available to a backward country is vastly 
greater than that available to an industrially advanced one. But if the 
store of knowledge is greater, the ability to utilize it effectively is sub- 
stantially less; for such ability is very much a product of both the exist- 
ing engineering knowledge and the work skills which are at hand in those 
enterprises which are to apply and adapt this knowledge.*! Where the 
net advantage lies is an empirical question, and it is not to be answered 
merely by pointing to one side of the coin — that of the peculiar advan- 
tages of the underdeveloped countries. 

The contribution of the development of new products to the growth 
in production of our sample firms seems impossible to determine, despite 
an examination of available data for a considerable number of the in- 
dividual plants. It is clear, however, that major increases in the output/ 
capital ratio occurred quite broadly in these factories, and not solely 
through the production of basically new products (see Appendix to 
Chapter 2, Section B). 

A third factor contributing to the sharp rise in the output/input ratio 
of our sample factories was an increase in specialization of products by 
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the individual factories. Russian planners believed that major econo- 
mies of scale could be achieved by this procedure, and thus they con- 
tinued the process begun in the mid-1920's. Although it is not possible 
to demonstrate the fact quantitatively, it would appear that they were 
correct in this belief. (See Appendix to Chapter 2, Section B, for a 
case study of successful specialization in one factory.) 

Generally speaking, and particularly in the larger firms, specializa- 
tion was not so much of the entire plant as of individual shops, particu- 
larly those involved in processes which followed the hot-working of 
metal through rolling, forging and casting. Since Soviet planners in- 
herited a factory structure in machinebuilding which was built around 
a highly varied product mix, it would have been extremely difficult for 
them to have reconstituted factories around individual products. Nei- 
ther their equipment nor their buildings were made for it. Probably the 
best that could be done was sharply to narrow the range. 


To sum up, our sample of firms appears to represent reasonably wel] 
the kind of expansion in output which occurred in the older plants be- 
tween 1928/29 and 1932. The value of their production facilities in- 
creased by 59 per cent between the starting dates of these two years, 
but their production grew by 210 per cent. The increase in their output/ 
capital ratio was partly a reflection of the growth in their labor force; but 
this growth was generally less than the increase in output, and it consisted 
of personnel of markedly reduced quality. 

To a very large degree, the expansion in output was based upon the 
same factors that had led to growth in the preceding years: well directed 
investments, geared to eliminating bottlenecks in production facilities; 
improvements in technology; and last, but probably not least, an increase 
in the degree of specialization of facilities. The shortage of iron and 
steel, much more severe in 1932 than it had been in 1928/29, doubt- 
less kept the output/capital ratio from growing still further. 

The sharp expansion of machinebuilding production during these 
years seems to have been accounted for primarily by plants like those 
in our sample. Our sample factories, producing some 28 per cent of all 
machinebuilding output in 1929, accounted for 25 per cent of the total 
expansion of machinebuilding output between that year and 1932. If 
one assumes that the output of all machinebuilding factories operating 
in 1929 expanded at 90 per cent of the rate of these sample plants,*8 
then these factories which predated the first Five Year Plan accounted 
for 81 per cent of the 1929—1932 increase in total machinebuilding 
production. It was the investment and production procedures followed in 
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machinebuilding during the latter years of the New Economic Policy, 
and continued into the first Five Year Plan, which provided the bulk 
of output expansion.* 

Specialization thus seems to have been a major force contributing 
to increased production in the older plants. But plant and shop special- 
ization is a two-edged sword. It may be highly fruitful so long as the 
items entering into the production program remain fairly stable over 
time. But whether the factory operates within a capitalist or a socialist 
framework, stability of product mix is a chancy matter. If the product 
mix changes radically, production specialization can prove calamitous. 

Most of the remaining part of this chapter will be devoted to the ex- 
amination of four industries in which the pursuit of a policy of specializa- 
tion yielded results which can best be characterized as varying between 
mildly harmful and disastrous. 


FORCED CHANGE IN PLANT PRODUCT MIX (TEXTILE MACHINERY 
AND TRACTORS) 


The fate of the Karl Marx plant in Leningrad is an example of the ca- 
lamitous effect of production specialization when product mix changes. 
Before World War 1, the Karl Marx plant had been a producer of steam 
engines and boilers; during the war it had converted to ammunition pro- 


*This statement applies to the period 1929-1932, but not necessarily to the later 
years. (Unfortunately, we have no figures for our total sample of plants extending 
beyond 1932.) Factories brought into operation in 1931 or even in 1930 generally 
failed to reach capacity production until after early 1932, and thus showed a low 
output/capital ratio for 1932 as a whole. Thus one could not conclude from the 
preceding paragraph alone that investment in new plants prior to 1932 was neces- 
sarily less efficient than investment in the pre-existing ones — at least when judged 
on the basis of increased-capacity/investment ratios. 

However, as we shall see below, metal-fabricating capacity made available after 
1932. was far less valuable to the Soviet economy than capacity which was brought 
into production earlier. Partly, this was because of the very high rate of discount 
which it would be appropriate to use in deriving the present value (as of 1931 or 
1932) of production in future years. (See Chapter 4 for an elaboration of this 
point.) Even more important, however, was the fact that metal-fabricating capacity 
increased considerably more than did the ability of the metallurgical industry to 
supply it with its principal raw materials (see below in this chapter). Many of the 
major new plants which were created could not be operated except by leaving idle 
or converting existing plant and equipment. The failure to further expand the use 
of second and third work shifts in Soviet metal-fabricating appears to be a direct 
result of this creation of excess capacity (see Chapter 3). 

Thus there seem to be good grounds for our having treated as a distinct and 
separable problem the way in which production expansion was achieved during the 
years ending with 1932. 
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duction. In 1923 and 1924, it took part in the first serious beginnings 

of the textile machine industry in Russia. 

The leading Russian history of the machinebuilding industry describes 
textile machinery as one of the three principal areas of triumph (along 
with turbine and machine-tool production) of the Soviet machinebuild- 
ing industry during the 1920's. Although an infinitesimal industry before 
World War J, it was relatively soundly rooted by the end of the 1920's. 
The largest factory of this new branch was the Karl Marx plant. By 
1928/29, some 58 to 70 per cent of its output consisted of textile ma- 
chinery — whose value was some five times that produced by the fac- 
tory during 1924/25. 

This period had seen a considerable investment in the organization 
of production. Cotton carders, automatic weavers, and flying shuttles 
were the principal products. Much had been spent on the production of 
first models of these machines, on very extensive fixturing and pattern- 
making, and on specialized machine tools produced partly by the plant 
itself and partly by another Soviet factory. Thus the production process 
was organized in a fashion best suited for large-scale specialized pro- 
duction; heavy one-time expenditures had been made so as to hold down 
future variable costs of production. 

The year 1929/30, the turning point for the Soviet economy as a 
whole, also saw the beginning of problems for the Karl Marx plant. 
Orders for spindles were cut from fifty thousand to eight thousand. Even 
as early as May 1930, the factory, which had failed to convert to double- 
shift production, had idle capacity in the single shift worked. Neverthe- 
less, the plant continued with its development of an additional major 
textile-machinery product. The year’s output of textile machinery as a 
whole was 90 per cent greater than it had been in the preceding year, 
Although an important step was taken toward getting into the produc- 
tion of a different type of product (tractor condensors), textile machin- 
ery comprised much the same high proportion of total output as it had 
in 1928/29. 

In late 1930, however, Soviet plans for the expansion of textile 
production were radically altered. The construction of new textile fac- 
tories was postponed as out of tune with the priorities of the times. By 
early 1931, the Karl Marx plant was in the process of eliminating all 
textile-machinery products from its production program; output con- 
tinued only during the first quarter while old orders were being com- 
pleted. To replace these products, fifteen new types of machines wer 
to be produced: grinders, sharpeners, crane bodies, rollers, and the like, 
The highly specialized factory had to convert overnight to a general- 
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purpose machine shop. In 1932, textile machinery constituted only 11 
per cent of the plant's output. 

Under the circumstances, it was a major triumph for the factory 
management that the gross value of output during 1932 reached 85 
per cent of the 1930 level.*? Precisely at this point, planners decided to 
expand once again the national production of textile machinery. Produc- 
tion of textile machinery in the Soviet Union as a whole in 1933 was 
double the 1931 and 1932 levels, and 1934 output was three and a 
half times as high. Thus, in 1933, the Karl Marx plant — the major fac- 
tory of the industry — began its conversion back to production of tex- 
tile equipment. 

This reconversion kept the factory's over-all 1933 output from rising 
above the 1932 level, and even its 1934 output was no higher than the 
1930 level had been. Only in 1935 did the factory really recover: it 
then produced 80 per cent more than it had in 1930, and its production 
continued to mount significantly in 1936. 

The Karl Marx plant can thus be seen as an example of a factory in 
which new and priority production was developed in a highly special- 
ized fashion, and which then became the victim of a shift in national 
priorities. It took four years, and both conversion and reconversion, be- 
fore the plant recovered to its previous peak production — which itself 
had represented considerable underutilization of capacity. 

This story concerns a type of product whose production was a priority 
of the late Restoration period. But the same shifts affected even prod- 
ucts and investments that had top priority in the early 1930's. Tractor 
production was a surprising victim of plan changes in 1931-33 and again 
a few years later. 


During the years of the first Five Year Plan, three major tractor plants 
were built from the ground up. The construction of this industry was a 
major effort of the Plan years. But at the same time that the industry 
was being built on an essentially new foundation, there was also major 
expansion within two prewar enterprises in which tractor production 
had begun seriously in 1926 and 1928, respectively. In both plants, new 
equipment was brought into the existing buildings. The factory in which 
tractor production was furthest developed was Krasnyi Putilovets, one of 
the two biggest Leningrad metalworking-iron and steel combines. 

By the end of 1928, some 57 per cent of Krasnyi Putilovets' stock of 
machine tools was already being used for tractor production. Ford en- 
gineers reported that the tractor shop was well equipped: it appeared 
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to be patterned on the Dearbom, Michigan, plant which produced the 
Fordson tractor that was being copied in this Russian factory. 

Three thousand tractors were produced during 1928/29; but plans 
for rapid and major expansion were formulated throughout 1928 and 
1929. In July 1928, the program for 1929/30 production was increased 
from five thousand to ten thousand; further imports of equipment and 
the construction of a new forge and foundry began on the basis of this 
objective. In mid-1929, the target for annual capacity was increased 
from ten thousand to twenty thousand tractors; by November 1929, the 
annual production target for 1932/33 was raised to twenty-five thou- 
sand tractors. 

In order to achieve these ever-rising capacity targets, Krasnyi Puti- 
lovets was not only granted substantial total investment funds, but also 
large amounts of imported American equipment. The report of a British 
engineer who visited the plant during 1930 indicates that its equipment 
was, in general, quite up-to-date. Between October 1927 and January 
1932, the replacement value of capacity intended for tractor production 
must have grown by almost fifty million rubles; most of the net increase 
appears to have come into operation only in late 1931, however. Despite 
the large proportion of this capital increase which seems to have been 
used only toward the end of the year, 1931 production by the plant 
reached almost nineteen thousand tractors. 

Then, suddenly, the production program collapsed. The planners cut 
off tractor production in Krasnyi Putilovets at the same time that they 
eliminated the heavy tractor imports which had been entering the coun- 
try throughout 1931. Rising output in the new tractor factories was to 
meet the country's needs. 

One would guess that the key reason for the production stoppage was 
the shortage of steel. Nationally, 1932 output of steel increased barely 
enough over 1931 to compensate for the decline in steel imports. But 
total tractor production increased between 41 and 50 per cent, depend- 
ing on the unit of measurement employed. The maintenance of tractor 
production in Krasnyi Putilovets would have meant even more diversion 
of steel — and high-grade steel at that — to the production of tractors, 
Krasnyi Putilovets was the victim of the twin facts that central planners 
had changed their minds with regard to the volume of tractors to be 
supplied to agriculture, and that they had decided to push expansion in 
the factories they had just constructed. 

For almost two years, there was indecision as to how to use the giant 
tractor shop, which in mid-1931 had employed seven thousand manual 
workers. In 1932, it was decided to convert the tractor facilities to the 
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production of heavy passenger cars. It is unclear how much effort was 
put into preparation for such production, but no cars were ever pro- 
duced. Some tow cars and combine motors were produced during 1932, 
but the facilities appear to bave been kept essentially idle through 1933. 
Only in late 1933 was a final decision made about them: they were to 
be put back into tractor production. The new product was a wheel model 
of much the same horsepower as the first, but with greater weight and 
flexibility and requiring double the work time per unit. Jt was not until 
1935 that Krasnyi Putilovets once again reached roughly the 1931 level 
of tractor production. Three years’ production had been lost from the 
tractor facilities which had been so painfully built up during the hard 
years through 1931. 

But if Krasnyi Putilovets could now settle down for the remaining pre- 
war years, the middle of 1935 saw the two new plants which produced 
larger wheel-tractors going under the gun in their turn. In December 
1935, these two factories, both of which produced the same model, were 
faced with a combined production target equal to no more than what was 
believed to be the capacity of either one of them. Suggestions were in 
the wind for converting the Stalingrad Tractor plant to the production of 
crawler tractors, and the Kharkov Tractor plant to the production of three- 
or five-ton trucks. 

Clearly, more was involved in the pressure for conversion than the 
belief that crawler tractors were superior to wheel tractors. There was 
also a belief that total tractor capacity had been pushed beyond the 
proper needs of the country for tractors, i.e., tractor needs versus needs 
for the products of alternative uses of steel. 

The conversion of the two plants did not occur in 1936. Although 
tractor production in each was cut back below the levels attained in 
1935, the combined number of tractors produced was sixty-eight thou- 
sand, compared to a projected target as of December 1935 of fifty 
thousand for 1936. In addition, production of motors and spare parts 
was increased in each plant; thus total production of tractor-equivalents 
in 1936 was at the 1935 level. Clearly the two plants could have done 
better, since conversion to motors and spart parts involved an unbalanced 
use of facilities, 

In 1937, both plants were converted to production of crawler trac- 
tors. The cost of this conversion included not only major losses in pro- 
duction but also very serious reconstruction expenses. 

For one of these two tractor plants— that of Kharkov — the story 
can be carried on through 1940. Despite the fact that the conversion 
order issued in February 1936 called for production at Kharkov of 
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15,000 internal-combustion crawler tractors in 1937 (the first year of 
their production), and for 40,000 annually thereafter, prewar produc- 
tion of crawlers in fact peaked at 12,067 in 1939. The gap between plan 
and reality is even greater if we consider only the internal-combustion 
crawler tractors for which the 1937 reconversion was intended: their 
maximum output was 10,401 in 1938, with a rapid decline thereafter 
to 2,976 in 1940. (It should be noted that Kharkov produced its own 
motors; thus further conversion of the factory away from internal- 
combustion crawlers to crawlers generating gas from solid fuel implied 
additional investments and production delays.) Still more partial conver- 
sions followed: to diesel crawler tractors, electric refrigerators, engines 
for river boats, and, possibly, military production. 

In view of these constant changes in product mix, it is not surprising 
that the gross value of production in the Kharkov Tractor plant during 
1937-39 remained below the level attained in the second full year of 
the factory’s production (1933). Taking the peak year of 1935 as 100, 
the production results during the entire prewar period are as follows:50 


1932 40 1935 100 1938 55 
1933 72 1936 = 1939 72 
1934 92 1937 56 1940 93 


In evaluating Soviet experience with tractor production during the 
1930's, one cannot escape the conclusion that the planning of invest- 
ment in these specialized and high-priority factories was not an unmixed 
success. Concepts of appropriate national demand for tractors — with 
regard not only to the types of tractors desired but also to the total 
numbers of them — changed sharply. Within a very few years, the in- 
dustry had been overbuilt relative to the planners’ demand. 

This does not necessarily mean that the planners were entirely wrong 
in pouring this volume of investment into tractor production. During 
1930 and 1931, the two great years of tractor imports, 662 million 
rubles worth of foreign exchange were spent on such imports. The 
total foreign exchange spent in the early 1930’s on equipping the three 
new plants of the tractor industry was 321 million rubles. Two of these 
three factories were in serious production by 1932, and tractor imports 
were virtually nil after 1931. Thus one could argue that heavy and 
concentrated investments in at least these two tractor plants were worth- 
while in order to build up the country’s tractor stock quickly without 
continued reliance on imports. 

Three somewhat more generalized if milder conclusions do appear 
to follow, however. One is that decisions as to the appropriate degree of 
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specialization to be introduced into new factories should take into ac- 
count the likelihood that production will not long continue at capacity. 
The first reason for this is simply that there may be a change of opinion 
as to the most desirable type of product. Thus, during the 1930's all 
four Soviet tractor plants of significance switched their tractor model, 
but each changed to a model which had been in production abroad prior 
to the first starting up of that particular Soviet plant.5? Regardless of 
whether or not the Soviet shifts in models led to production of products 
better adapted to Soviet conditions, these shifts were not the result of 
new technical progress. For better or for worse, they were a straight- 
forward result of planners changing their minds. Soviet experience in 
this and other cases shows that the likelihood of this happening should 
not be too severely discounted when estimating the life of specialized 
investments. 

The second reason is equally important. The acceleration effect in 
the production of durables is not solely a capitalistic phenomenon. The 
fact that consumption of producer durables is centrally planned in the 
Soviet Union does not eliminate the possibility of a burning demand for 
such durables until stocks have been expanded, and then a sharp drop 
in the quantities demanded annually or, at best, a cessation of further 
increase in the volumes desired. 

In the Soviet case, of course, the demand schedule for tractors (as 
well as for other products, such as railroad rolling stock, in which the 
accelerator effect played an important role) was a planners’ demand 
schedule. For the planners, continued use of the full existing capacity 
for producing tractors would have had the major opportunity cost of 
absorbing steel which thus could not have been used in the production 
of other products. One way of describing the shift in the planners’ de- 
mand schedule is to say that there was a change in their priority scale 
as between different products. But what was the reason for this change? 
In the case of tractors and railroad equipment — as contrasted with that 
of agricultural equipment (other than tractors), which will be exam- 
ined below in this chapter — the reason was the working of the accelera- 
tor principle. 

It is true that a socialist economy could continue to produce and 
purchase even those products for which it had no further use. In doing 
so, it would merely be following the example of the British government 
which, during World War II, commissioned continued production of 
major aircraft components which were obsolete and which it was known 
would never be used. (This was done in order to prevent sudden shut- 
downs of aircraft factories which would only have had to be started up 
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again soon with a new model.) * Doubtless, administrative pressures are 
strong in this direction, for this is a procedure that covers up planning 
blunders. In the Soviet case, where the peacetime products (e.g., textile 
machinery, tractors, locomotives, and railroad cars) could certainly 
have been used, it is to the credit of the Soviet planning system that it 
was able to take the hard decisions to cut its losses and to economize 
on the scarce raw materials going into these products. 

This phenomenon leads to our second conclusion: it is enormously 
important for planners to predict correctly future needs — relative to 
their opportunity costs — for specific products. It also leads to a third 
conclusion: the timing of investment starts and the rapid completion 
of construction projects are extremely important. The history of the So- 
viet tractor industry during the 1930's does not support the popular 
thesis that growth buries mistakes and renders them unimportant. 

In the case of tractors, the major plants all at least produced their 
designed products in bulk before being converted." But, as we saw 
earlier in this chapter, the same was not true in the locomotive and 
railroad-car industries. The construction of the two giants of these indus- 
tries was a drawn-out affair, and as a result the production of both 
branches peaked sharply in 1935, before either plant could make much 
of a contribution. It was true that the plants were, indeed, used later 
for their intended purposes, but this was accomplished only by convert- 
ing to other uses additional factories producing rolling stock. The need 
for building inventories of railroad equipment rapidly through 1935 was 
so urgent, and the later drop-off in demand from the projected capacity 
of the industry so substantial, that these specialized facilities for produc- 
ing railroad equipment were unnecessary even before they entered into 
serious production. 

Thus, mistimed investments in specialized machinebuilding facilities 
were only partially justified by the industrial growth of the economy. In 
some cases, the penalty was no more than the existence for a few years 
of relatively idle facilities. In other cases, where demand never did grow 
back to the originally contemplated levels, it was the need for major 


conversion of these facilities. 


RECONSTRUCTION OF AN INDUSTRY IN THE INTERESTS OF 
SPECIALIZATION (AGRICULTURAL EQUIPMENT) 

The agricultural equipment industry is the case par excellence of 
an industry reconstructed in the interests of specialization. One would 
appear to be fairly safe in calling the policy as employed here an abso- 
lute and very expensive failure. 
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The agricultural equipment industry was the large branch of machine- 
building which showed the greatest growth during the last years of the 
pre-World War I era. From a production level of 10.5 million rubles 
in 1900, the gross value of output doubled by 1908 and mounted to 
some 56 million in 1913.56 During the war, however, its production fell 
off more than that of any other branch; its priority status for receiving 
materials and manpower was the lowest. 

But recovery was quick in this branch, output in 1925/26 having 
already reached the previous peak level of 1913. By 1927/28, the fig- 
ure had more than doubled.5* Meanwhile, imports had dropped to one 
third of the 1909—13 level.5 

Expansion during the 1920's had taken the form of concentration of 
production in the larger firms and either the closing down or the trans- 
ferring to local production uses of the vast bulk of tiny enterprises.59 
Out of a total of some 921 firms involved in agricultural production in 
1913, only 105 produced over 100,000 rubles worth per annum, but 
these averaged more than 500,000 rubles apiece." Clearly there was a 
great deal of room for consolidation without much sacrifice of produc- 
tion. Within those firms which were kept producing during the later 
1920's, there was a very great concentration on agricultural machinery 
production; as early as 1926/27, agricultural equipment comprised 87 
per cent of the output of these plants.9? 

But while major concentration was occurring at the expense of the 
tiny enterprises, the reverse was the case among the medium and large 
firms. Whether one uses labor force, fixed capital, or value of output as 
the measure of size, it was the smaller enterprises among the remaining 
fifty or so which benefited most from investments made during the 
period October 1925-October 1929. The average size of those twenty- 
five enterprises whose fixed capital increased by 40 per cent or more 
during these years was substantially smaller than that of the firms which 
were relatively neglected.?* Nevertheless, as of October 1928, two thirds 
of the fixed capital of the entire branch was concentrated into the six 
largest plants.9? 

From 1928/29 through 1931, investments in the agricultural equip- 
ment industry were extremely heavy. During these critical years, this 
branch absorbed 11 per cent of all investments in the machinebuilding 
industry — more than was being spent on all the plants of the branch 
producing metallurgical equipment, despite the fact that metallurgy was 
the chief bottleneck of the period.9? Of this investment, 54 per cent was 
concentrated in four new plants. At the same time, however, the value of 
fixed assets of all the pre-existing plants doubled during these years, 
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and these investments were sufficiently scattered so that the six largest 

of these plants failed even to hold their own within the capital expansion 

of the older enterprises. 

Despite all this major investment, the branch reached its peak output 
in 1929/30, long before much of the investment could take effect. Only 
one of the new plants produced at all in that year, and none was officially 
“put into operation” until 1931. Yet production during 1932 and 1933 
slid below that of 1929/30, and in 1935 it had not yet regained the 
1929/30 level. It is true that it pushed ahead substantially during 1936 
and 1937, but it was down again during the remaining prewar years, 
The heavy investments of the first Five Year Plan bore fruit in produc- 
tion during only two years." 

It might be objected that the product mix of the industry changed 
drastically during these years, and that the heavy investments were justi- 
fied because it was not possible to produce the new products without 
them. Mechanically-powered equipment (primarily tractor drawn) com- 
prised only 4 per cent of 1928/29 production, 19 per cent of that of 
1929/30, 68 per cent of that of 1931, and 82 per cent of that of 1932.86 

However, as can be seen from these figures, the conversion was essen- 
tially completed during 1931 — a year in which the new plants provided 
no more than 11 to 14 per cent of the total production of the industry, 87 
Thus this explanation for the heavy investment in new factories, and for 
much if not all of the expansion of the old factories, does not stand,68 

Similarly, we must reject the argument that the appearance of the 
single major new product of the 1930's — the grain combine — explains 
the need for considerable new capacity. In 1932, the year when com- 
bine production was first well under way, it accounted for only one sixth 
of total production of agricultural equipment. Combine production fell 
off during 1933 and 1934 in the same fashion as other production, Only 
in the branch’s boom year of 1936 did combine production reach al- 
most one third of the total. Particularly through 1934, but in 1935 as 
well, combine production employed only a small proportion of the new 
capacity built for it. 

The real explanation for the heavy investment in the agricultural equip- 
ment branch can only be found in the early faulty calculation as to the 
desirable production level. Although the original first Five Year Plan 
called for a 1932/33 production of only 610 million rubles (as against 
a peak of 431 actually achieved in 1931), the Plan was eventually upped 
to 1100 million rubles. Investments were made in terms of a D 
duction goal of this magnitude, and might not have been unreasonable 
if production had been allowed to mount to that level. The bottleneck, 


Specialization by Products 67 


however, was the amount of iron and steel which planners were willing 
to allocate to the industry as raw material."? 

In view of the high projections of demand for agricultural equipment 
(or, stated more directly, the high projections of metal allocations for 
such production), specialization in the industry was pushed fairly hard. 
By 1926/27, the plants of the branch already produced little other than 
agricultural equipment, a situation that represented a most unusual de- 
gree of specialization by the standards of the machinebuilding industry 
as a whole. In 1928/29, five of the largest seven firms of the branch pro- 
duced a total of only 74 models of agricultural equipment, as contrasted 
with the 616 models which had been produced in 1913 by the same — 
then much smaller — five enterprises.7 

A 1934 article pointed out that the agricultural equipment branch 
was more mechanized as well as more concentrated than machinebuild- 
ing as a whole in the Soviet Union, while the reverse was true both in 
Germany and in the United States. Assembly on conveyors had gone 
far; the new plant, Rostsel’mash, even used conveyorized assembly for 
tractor-drawn plows, although the largest plow factory in the United 
States shied away from this. Rostsel’mash had also gone further in its 
mechanization of malleable castings than had any other agricultural 
equipment factory in the world. In the field of grey-iron castings — the 
vast bulk of the foundry business — the agricultural equipment industry 
was more highly mechanized than any other branch of machinebuilding."? 

This mechanization was achieved by dint of specialization. A 1933 
study ?? showed that there were two principal approaches to equipping 
agricultural equipment plants: one was that of leaning heavily upon ma- 
chining with drills, and the other that of depending primarily upon turn- 
ing on lathes.” All American and Canadian agricultural equipment plants 
were described as belonging to the first group of plants; the major Ger- 
man firms belonged to the second type. At least two of the three large 
new plants of the first Plan years — together accounting for 37 per cent 
of the 1936 production program of the industry — were built on the 
basis of drill work. The two methods of equipping plants are equally 
suitable for the production of all types of farm equipment except those 
designed primarily around shafts and axles, for which lathe-based plants 
are superior. 

The difference between the two types of plants is that the lathe-based 
factory is traditional. It requires a more skilled labor force and avoids 
investment in jigs and fixtures. It provides considerable flexibility both 
as to the type of product produced and the physical properties of the 
ferrous metals being worked. The drill-based plant, on the other hand, 
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is said to be geared to a stable production program and to a consistent 
quality of materials. It requires substantial tooling in order to locate the 
drills properly on the work, but can use a low-skilled labor force. 
Obviously, emphasis upon drilling constituted the sensible pattern for 
equipping the new giant plants, given the dual assumptions that they 
were to produce large runs of a few specialized items and that they would 
receive metals of an appropriate quality. With the collapse of both as- 
sumptions, this equipment policy proved an unmitigated disaster. In 
view of the nature of their machine tools and tooling, the agricultural 
equipment industry strongly resisted shifting these plants to the status 
of general-purpose machine shops. Since they were geared to specializa- 
tion, these plants could not be utilized to capacity in the production of 
a varied mix of agricultural equipment, thus permitting the shift of other 
major plants to other industries." For the same reason, they could not 
successfully produce both agricultural equipment and other types of 
machinery." They were doomed to limp along under total production 
programs which absorbed only a portion of their production capacity. 

A related but even more broadly based type of specialization was that 
of organizing almost every plant to be a specialist in a narrow range of 
products.7* A 1930 article reported proudly on the rejection of the pro- 
duction pattern of Tsarist Russia and western Europe — and even of 
America — in which factories changed their production programs a 
minimum of three to four times annually in accord with the season of 
the year. This pattern was correctly interpreted as an obstacle to the 
organization of mass production?? and was thus rejected for the re. 
equipped and greatly expanded Soviet industry.*? 

Clearly, as was assumed in the reconstruction of the old factories and 
in the building of the new, it would have been possible for individual 
Soviet plants to have produced either soil-breaking, seeding, fodder- 
raking, or harvesting equipment all year round. But, in the light of the 
shortage of metals, production programs for agricultural equipment were 
related strictly to seasonal needs. Soviet planners were unwilling before 
the sowing season to allocate metals to plants producing harvester equip- 
ment, for this could only have been done at the expense of sowing ma- 
chinery. Agriculture was living from hand to mouth, and under these 
conditions the specialized factories of the equipment industry could only 
produce in a highly seasonal fashion. The great Soviet success in creat- 
ing a specialized plant structure had doomed the industry to semiperma- 
nent underutilization of its capacity. 

A late 1932 article recognized the failure of the specialization-by- 
product program of the first Five Year Plan.® It pointed out that the prod- 


Specialization by Products 69 


uct mix of the industry was bound to widen, making such specialization 
even more difficult. Nor was much hope held out for specialization on indi- 
vidual parts which would be mass produced. The author advocated that 
specialization be restricted to the production of technologically similar 
items, and that these be limited to groups of parts rather than to complete 
machines.?! Aside from the fact that this sort of specialization was proving 
ineffective in other branches,®? the notion came too late to be relevant to 
the great investment effort in industry, for this had ended in 1931. 

Thus the substantial investment in the agricultural equipment industry 
must be written off as having been a major waste of resources. With the 
only justification being the optimistic assumptions with regard to plan- 
ners' demand for the product, the factories were reconstructed and new 
ones built so as to take advantage of extreme specialization. As demand 
collapsed after 1931, the additional capital facilities could not be loaded 
appropriately except during the two years of 1936 and 1937. Specializa- 
tion had proved a ruinous policy, for it prevented the diversion of the 
facilities to other uses. 


THE MACHINE-TOOL INDUSTRY: A CASE OF MIXED AND 
CHANGING STRATEGY 


The machine-tool branch has been regularly described in Soviet pri- 
ority statements as the very heart of the machinebuilding industry. For 
this is the branch that produces the machines which are needed to make 
all other types of machinery. It is the core industry of an autarkic invest- 
ment program. 

This Soviet viewpoint fits neatly into Stalin’s "key sectors of the econ- 
omy" approach to economic development. Stalin believed that a major 
task of planning was to determine which sectors were the key ones at 
any moment of time and to concentrate on expanding them rather than 
on spreading thin the country's resources in a balanced-growth type of 
development policy. The machine-tool branch would appear to be a 
natural "key sector." 

There was, however, one major obstacle to such concentration during 
the early 1930's. This obstacle consisted of the technological nature of 
the industry: by international tradition, it was a branch composed of 
small plants and with a broad product mix. The varied nature of its 
products made it unamenable to the basic technological approach of the 
first Five Year Plan: the creation of huge and specialized factories. 

It is true that Soviet writers believed specialization could be pushed 
much further than it had been in capitalistic countries. The head of the 
machine-tool branch declared that out of five hundred to six hundred ma- 
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chine-tool firms in the United States and western Europe, only five or 
six had as many as two to three thousand workers apiece. Even these 
few had a broad product mix. The typical plant employed only three to 
six hundred manual workers.3? As a result, this Soviet administrator de- 
clared, the new Soviet machine-tool plants were without counterparts 
abroad in size and specialization. Two other Soviet writers declared 
in 1935 that experience showed that the optimum size plant in the 
machine-tool industry employed a labor force of twenty-five hundred to 
three thousand. 

But even the new Soviet machine-tool plants were midgets in compari- 
son with the large new factories of other machinebuilding branches. In 
1935, the two big new plants of the branch employed nineteen to twenty- 
four hundred manual workers each — as contrasted with fourteen to 
twenty thousand in the auto-tractor industry. Moreover, these machine- 
tool factories were considered to be of nearly optimum size. In the Soviet 
view, the possibilities of the industry from the standpoint of mass pro- 
duction were decidedly limited. 

The result of this clash between criteria for branch expansion — the 
importance of the branch for further investment versus its technological 
potentialities for specialization and large-scale production — was a hands- 
down victory for the latter. During the years of the first Plan, only about 
3 percent of the total investments going into the machinebuilding indus- 
tries went into the machine-tool branch. It is true that the percentage 
increase of fixed capital during the first Plan was more than twice as 
great in the machine-tool branch as in machinebuilding as a whole,®¢ but 
this meant little when one considers the insignificance of the branch: in 
1928/29, there were only about forty-five hundred manual workers in 
the entire branch, and much of their effort was devoted to products other 
than machine tools. 

Rather than push the development of this branch, Soviet planners 
were content to depend heavily upon imports for their supply of machine 
tools. Although the imports of metalworking equipment, along with 
Soviet imports as a whole, reached their peak in absolute terms during 
1931, thereafter they rose secularly as a proportion of Soviet imports.57 


Soviet imports of metalworking equipment 
as a percentage of 


Year All machinery Total imports 
1931 29 11 
1936 41 16 


1938 and 1939 51 18 
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The major reason for the sharp rise in the share of machine tools in 
total machinery imports is that this branch was among the most neglected 
with regard to investment during the years of the first Plan. 

Efforts within the machine-tool branch during the first Five Year 
Plan were heavily directed toward specialization. In the existing plants, 
elimination of much of the product mix other than machine tools oc- 
curred simultaneously with a reduction in the number of types and di- 
mensions of machine tools produced in each factory.5? But the main 
investment effort was reserved for the construction of two new and rela- 
tively large plants, one for the production of turret lathes and the other 
for milling machines. The specialized milling machine plant, for exam- 
ple, was designed to a capacity of thirty-four to thirty-five thousand 
milling machines annually, in contrast with approximately eighteen hun- 
dred in the leading American milling machine firm. 

Both the new plants and at least the major old plant (Krasnyi Prole- 
tarii) were very heavily tooled. Extensive use of fixtures and special tool- 
ing was viewed as a means of making do with a low-skilled labor force 9? 
in what is typically a high-skill branch, but it could not be justified with- 
out long production runs. 

Doubtless the labor situation was a factor in pushing the plants to- 
ward heavy investment in tooling and fixtures. But this investment could 
scarcely be considered a success. Construction of the two new plants was 
begun in 1930, and both were officially brought into operation during 
1932. But both were very slow in getting into serious production, and 
they accomplished little while under the influence of the high-specializa- 
tion policy of the early years. Long delays occurred, for example, while 
tooling was being produced, and there was even major procrastination 
in making decisions as to the appropriate technology, and thus the tool- 
ing, for particular machine-tool parts. An additional factor holding back 
production was that, while considerable organizational and technical aid 
from abroad was received in the automotive industry, this was not the 
case in the machine-tool industry." The reason given by the head of 
the machine-tool branch was that the Soviet Union, by opting for large- 
scale specialist plants in this industry, was faced with technical problems 
for the solution of which no prototype shops or factories existed abroad 
Given the basic decision as to specialization here, continuing innovation 
was unavoidable.?! 

In another respect, however, the machine-tool branch did copy for- 
eign practice. This was with regard to specialization by process, which 
was attempted on a major scale in this branch. However, this policy 
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turned out to be decidedly harmful to the branch, and it was recognized 
by late 1934 that it had been a mistake (see Appendix to Chapter 2, Sec- 
tion C, and Chapter 5). 
Although specialization by product was pushed very hard during the 
years of the first Five Year Plan, this was the case only among the 
plants which officially comprised the machine-tool branch. A very sub- 
stantial portion of the nation’s machine-tool production continued to be 
produced in plants of other branches which produced these items as a 
sideline. In fact, there was not even a clear trend of development with 
regard to the share of machine tools produced outside the branch 
proper? Thus, in their development of machine-tool production as a 
whole, Soviet authorities used a mixed strategy. Their heavy emphasis 
upon specialization within the plants with which they were actively con- 
cerned was matched by their tolerance for unspecialized expansion of 
machine-tool output throughout the machinebuilding industry as a whole, 
This mixed strategy, combined with the insignificance of the total effort 
at expanding machine-tool production, caused the losses from specializa- 
tion to be relatively unimportant for the total complex of machinebuild- 
ing industries. 

Beginning in 1933, the policy of specialization within the machine- 
tool branch proper was reversed. At that time, the head of the branch 
declared that the previous policy of producing several thousand machine 
tools of a single type and size was incorrect. The mix of the branch 
expanded from forty various types and sizes in 1932 to one hundred 
sixty in mid-1937, three hundred in early 1938, and five hundred in 
1940.?* In four of the major plants, the number of types and sizes pro- 
duced in 1933 ranged between two and seven; in 1939, the range in the 
same plants was between thirteen and twenty-eight.95 

The great expansion in machine-tool production occurred while this 
policy of reversing the earlier specialization was dominant. As home 
production provided a growing share of the national machine-tool mar- 
ket — although, as we have seen, imports remained important as well — 
production was geared to the multifarious needs of the industries using 
these machines.** In the process, there was discarded not only the earlier 
limitation of the total number of types produced in the economy, but 


also the specialization within individual plants. 

One could, it is true, make an economic case both for specialization in 
the early years, when imports were to provide all the balance of demand 
not met by home production, and for its abandonment as the Soviet 
Union pushed more seriously toward meeting its own machine-tool re- 
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quirements. In the first period, since Soviet industry could in any case 
produce only a portion of total needs, it might as well have concentrated 
on long runs with their potential cost savings, and depended on imports 
for all types of “specials.” A side-economy of this approach was that the 
production of only a limited number of machine tools had to be mastered. 

In retrospect, however, this case was a weak one. The economies im- 
plicit in long runs could not be attained during the short period in which 
the machine-tool industry followed the policy of specialization by branch. 
Heavy investments in tooling and fixtures were necessary; scarce engi- 
neering talent was required to spell out the technological processes ap- 
propriate for the heavy use of fixtures and semiskilled labor; the new 
factories were, inevitably, slow in mounting a real production effort. The 
industry was thrown much more on its own than was, for example, the 
automobile industry, for which prototype plants existed abroad. But 
worst of all, the industry was heading in the wrong direction as to tech- 
nology and organization. The advances in the use of technology of heavy 
tooling and engineering combined with a semiskilled labor force were 
abandoned long before they had been consolidated. Furthermore, in 
view of the Soviet emphasis on long-run autarky, this should certainly 
have been foreseen before the specialization effort was begun. 

The Milling Machine plant in Gorkii provides an example of the 
results of a development policy incorrectly oriented. The Gorkii plant, 
one of the two new machine-tool plants of the first Plan, was heralded 
as one of the major constructions of this Plan period. Yet, since its tech- 
nology was developed in such a fashion as to make heavy use of semi- 
skilled labor, little was done to improve the quality of its labor force. 
Two years after the factory had been officially “opened,” it still had no 
worker-training facilities. Housing was poor, and as a result it was not 
possible to retain workers: they preferred plants which offered better 
housing. If the plant could have organized the necessary transport, it 
could have obtained a more stable labor force from a settlement some 
four miles away; but it was given no such transport means. As a result 
it depended on an essentially casual labor force.” 

Given the fact that the Gorkii plant was organized so as to be able to 
get along without a skilled labor force, it doubtless seemed more rea- 
sonable to central planners to conserve the funds which would have 
been needed to improve the quality of the work force. A higher-grade 
work force was needed more desperately in plants whose technology 
had not been geared to getting along without it. This policy may have 
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been sensible enough in the light of the original program for the Gorkii 
plant’s development; but its results were bound to prove catastrophic 
as the plant shifted to a broad product mix requiring a skilled labor 
force. Yet the inheritance of this early policy could not quickly be 
jettisoned. 

On the other hand, if plant specialization in the branch seems to have 
been a harmful policy, the general go-slow investment policy of the first 
Five Year Plan seems to have been helpful. The machine-tool industry, 
which we would normally expect to have been an outstanding candidate 
for underemployment once total plant capacity in the economy was 
expanded and the accelerator effect took hold, never did suffer from 
this cyclical phenomenon. The railroad equipment industry, the tractor 
industry, and the agricultural equipment industry all met the fate of 
overinvestment. But the machine-tool branch proved immune, and its 
production rose steadily throughout the 1930's. 

All in all, just as a mixed strategy was followed in this branch, the 
degree of success accompanying this strategy was also mixed. 


TOTAL METAL CONSUMPTION BY THE MACHINEBUILDING 


INDUSTRIES 

We have seen how, in key subbranches of machinebuilding, total new 
plant and equipment could not be used during the early 1930's for lack 
of metal. The years 1934—1936 were relatively good in this regard, as 
total production of ingot steel in the country increased by 138 per cent 
over the 1933 level. But machinebuilding capacity could still not be 
fully utilized even in these years,’ and major additional metal-fabricat- 
ing capacity continued to come into being after this time. 

Tonnage consumption of iron and steel by all machinebuilding (for 
purposes other than construction) grew by 65 per cent between 1933 
and 1935. Between 1935 and 1938, however, it increased by merely an 
additional 17 per cent.’ It is true that, to some extent, this fall-off in 
growth of metal consumption in machinebuilding was a result of a 
policy decision as to the distribution of metal in the nation as a whole. 
Machinebuilding's share of total steel consumption was allowed to drop 
somewhat below its 1932 share, and significantly below the share it held 
during the years 1933—35.19? Except for the year 1936, however, it was 
the decline in growth of total national steel production that was of over- 
whelming importance. 

Although we have no data as to the consumption of metals ine- 
building after 1938, this could hardly have eread by iw iod 
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remaining prewar years. Production of total ingot steel in the USSR 
was only one per cent higher in 1940 than it had been in 1938. 

In view of the shortage of metal supply relative to machinebuilding 
capacity at the end of 1935,!°! and the relatively small increase of sup- 
ply after 1935 despite the addition of further machinebuilding facilities, 
it is apparent that an excess of metal-fabricating capacity continued to 
exist even after all of the new steel-producing capacity of the 1930's 
had come into full operation. 


Appendix to Chapter 2 


Section A 


PROBLEMS OF BIAS ARISING FROM VALUATION OF FACILITIES, 
CHANGE OF PRICES, AND ESTIMATES OF CAPACITY 

Production facilities of Soviet industry underwent re-evaluation as of 
October 1925. At that date, all facilities were valued in terms of the 
current costs of replacing them. The degree of their obsolescence and of 
their physical wear and tear was ignored in computing their “full replace- 
ment value.” Thereafter, these ruble evaluations were modified by the 
adding in at current cost of all new acquisitions and the subtracting at 
their 1925 value of all retirements of equipment and other facilities. 

This 1925 re-evaluation greatly reduces the significance of a major 
problem inherent in the use of balance-sheet data; namely, that the valu- 
ation of an individual factory’s facilities is heavily conditioned by the 
level of prices in the particular years when these facilities were con- 
structed. However, prices from the end of 1925 through 1931 probably 
did move upward, although not drastically. 

The fact that wear and tear and obsolescence are ignored in the 1928 
valuations of production facilities causes a serious underestimate of the 
growth rate of these facilities through 1931, since as a result the 1928 
capital stock is overvalued. This overvaluation is slightly counter- 
balanced by the rise in investment costs during 1931, but a marked net 
bias clearly remains. 

However, our concern here is with the potential production capacity 
of these facilities with regard to operations during 1928/29 and 1932 
respectively. Full replacement value is a better measure of this capacity 
than would be replacement value minus a measure of depreciation. This 
is because equipment is more likely than not to provide fairly similar 
output rates throughout its working life.? Machine tools, for example 
generally suffer only from reduced precision of work; while such reduc- 
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tion does represent a decline in productivity measured in an economic 
sense, a factory whose capacity is growing can usually find other neces- 
sary work for such machinery. Thus, although the use of a full-replace- 
ment-value estimate understates the rate of growth of capacity, the 
bias introduced in this fashion is vastly less than would be the opposite bias 
provided by a depreciated-replacement-value measure. After balancing 
off the price rise in 1931 against this bias, and remembering that we 
are here concerned with the change in value of production facilities only 
as a proxy for the change in capacity relevant to operations during the 
years 1928/29 and 1932, it would be surprising if we were providing 
more than a 10 per cent relative overvaluation of the 1928 stock of 
production facilities.? 

With regard to the second problem, that of measuring the degree of 
inflation contained in the ruble figures of output, we are fortunate to 
have the work of Richard Moorsteen, who has corrected a major mis- 
conception widely held by Western students of the Soviet economy. 

Moorsteen (in Prices and Production) presents price indices for non- 
military machinery expressed according to quantity weights of various 
years. Although he has no index value for 1932 against a base of 
1927/28, it is highly unlikely that it would be greater than those of both 
1929/30 and 1934, which he does present. Moorsteen finds that there 
was a decline in machinery prices between 1928/29 and 1929/30 of 
3 per cent, and between 1928/29 and 1934 of 4 per cent.* For our pur- 
poses, then, we can consider the prices of the products of the machine- 
building industry as having been stable during our period.5 Nor is there 
any reason to think that our sample of firms was deviant in this regard. 

In addition to the main problem of evaluating the ruble data for our 
sample as to production facilities and production, a final issue of inter- 
pretation is the degree to which these plants were producing at full 
capacity during the year 1928/29. To the extent that idle capacity 
existed in that base year, there is nothing particularly exciting about 
an increase in output which far exceeds the increase in plant facilities. 

Our sample of firms appears reasonably representative of machine- 
building as a whole as of 1928/29; there is no reason to think that it 
was operating at a lower percentage of capacity than the industry aver- 
age. Thus we shall consider the problem of capacity in terms of machine- 
building as a whole. 

Certainly "capacity" is a slippery concept. But a commonly used 
empirical measure of it is the peak production previously reached. If 
we consider only peacetime years, the machinebuilding industry by Oc- 
tober 1927 was producing some 25 per cent above the 1912 peak.® 
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Output in 1917 was vastly higher; but this was the result of conversion 
to military production, and such output is notoriously subject to index- 
number problems.? We would hardly be justified in using 1917 as the 
peak, any more than we would be in taking 1912. 

Our best approach would appear to be to employ Soviet estimates 
made at the time as to the degree of capacity utilization in Soviet machine- 
building plants. One major survey article® provides the figures given 
below ("prewar" degree of capacity utilization = 100). 

1926/27 85 
1927/28 110 (roughly) 
1928/29 program 111 


These results seem to be a fair representation of Soviet views during 
1928-29; namely, that by 1928 machinebuilding plants were already 
operating at a level of capacity utilization somewhat exceeding their 
prewar average. There is no reason to think that these views were grossly 


inaccurate. 
Section B 


INCREASES IN THE OUTPUT/CAPITAL RATIO FOR OLD PRODUCTS 

The statement in the text that major improvements in the output/ 
capital ratio in firms within our sample were not restricted to the case 
of new products rests upon detailed analyses of investment and product 
mix. The case of the Elektrosila plant in Leningrad is an example of 
such analysis. 

Between 1926 and January 1932, the value of production facilities of 
the factory increased from 12.5 to 23.3 million rubles. Virtually all of 
this increase appears to have gone into a new building for the production 
of large generators; this addition seems to have been complete and in 
production during 1930. 

During 1931, the new building produced the first Soviet 50,000 kw 
generator. In 1932, it produced about sixteen 24,000 kw. turbo-genera- 
tors and four 50,000 kw. ones. Of the 50,000 kw. generators, the first 
two were still dependent upon American rotors; for the second two, the 
giant forgings of the rotors were imported, but Elektrosila had made a suf 
ficient technical advance so that it could do its own machining of these 
heros Here were major new products for the Soviet machinebuilding 

Yet, between 1929/30 and 1933, important pr ion i 
were also being achieved by Elektrosila i the He alee Fern 
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motors. These were produced in a section of the factory geographi- 
cally separate from the rest. Although there appears to have been 
virtually no expansion of production facilities here, the number of motors 
produced increased from 49,000 in 1929/30 to 81,000 in 1933. The 
value of this production of small standard motors grew by about 65 per 
cent. This was a very creditable performance in the output of a tradi- 
tional product of the plant, one which constituted 49 per cent of the 
factory’s total value of output in 1929/30. 


TWO EXAMPLES OF SUCCESSFUL FACTORY SPECIALIZATION 


A prime example of successful specialization was the case of the 
Stalin Metallicheskii plant in Leningrad. An old factory, its first product, 
in the 1880's, had been boilers. By 1928-30, about 30 per cent of its 
gross value of production still consisted of boilers; another 30 per cent 
consisted of turbines (primarily steam, but some water powered); and 
the remaining 40 per cent of miscellaneous products. 

New investment in this factory went primarily into a new turbine 
shop, which was built between 1925 and 1930. Further investment 
thereafter went into the building of another new turbine shop (this time 
specializing in water turbines), but the first stage of this shop was not 
put into operation until 1936. Without any new investment other than 
that in the first turbine shop, the plant’s production more than doubled 
between 1928/29 and 1931, and it remained stabilized at this level 
through 1933. 

In 1931, together with the great rise in total ruble output, all produc- 
tion except of boilers and turbines was virtually squeezed out of the 
plant’s program. From 41 per cent of production in 1929/30, this mis- 
cellaneous category fell to 12 per cent in 1931; the absolute volume was 
reduced by half. It was this squeeze which constituted the triumph of 
specialization in this factory. 

Boiler production, however, remained at a stable absolute level after 
1930 — at least through 1933. During 1931, in fact, the factory pushed 
further, technically, in work on high-pressure boilers; in that year, it 
produced the largest units yet built in the Soviet Union — switching 
entirely to these large boilers — in a technical effort of considerable 
complexity. 

Turbine production itself became relatively specialized in 1931. Pro- 
duction of small and medium-sized steam turbines was turned over 
entirely to the neighboring Leningrad plant, Krasnyi Putilovets, which 
in order to make room for it, stopped its own unspecialized production 
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of textile machinery and locomotives and, for a short time, of railroad 
cars. The Stalin Metallicheskii plant turned to a concentration on 24,000 
and 50,000 kw. steam turbines and 12,000 kw. diesel turbines; it also 
produced at least one large water turbine, but in this field it continued 
production of small turbines as well. 

Specialization had gone no further in this plant by 1940-41. The 
product mix was still listed as consisting of turbines, boilers, and “mis- 
cellaneous.” It was not until the postwar years that boilers were elimi- 
nated from the factory’s production program and it was restricted to 
heavy steam and water turbines. This final step in plant specialization 
was a long time coming.? 

But specialization in other firms went in a different direction. The 
Moscow Electrical plant, for example, developed in various dircctions 
simultaneously. À comparison of its production in 1928/29 with that 
in 1932 is given in the table below. 

During the years of the first Plan, this plant (alternatively although 
less frequently called a combine) brought into operation a brand new 


Product mix of the Moscow Electrical plant, 1928/29 and 1932 


1928/29 1932 


Million Physical Million Physical 
Production items rubles units rubles units 


Electrical bulbs 9.4 38.0 
(million units) 12.6 39.0 
Transformers 6.4 56.0 
(thousand kilovolt- 
amperes) 227.2 3500.0 
Tractor and automotive 
generators, starters, and 
magnetos 0.0 17.0 
(thousand units) 0.0 92.0 
Miscellaneous items, 6.5 76.0 
including: 
Electric furnaces for 
metallurgical pro- 
duction (units) 8 94 
Wolfram wire (million 
meters) 47 54.0 
Molybdenum wire 
(million meters) 0.9 13:5 
GROSS VALUE OF A — 
OUTPUT 22:3 187.0 
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facility for producing automotive and tractor electrical equipment; this 
facility later became an independent plant. As shown in the table, the 
Moscow Electrical plant enormously increased the output of all its tra- 
ditional products. To top it all, it developed the first pilot production of 
radios in the Soviet Union, after which this production was shifted to 
the Lepse plant in Leningrad (which was previously a producer of 
motors). 

It may be objected that this “plant,” the giant of the electrical industry, 
consisted in fact of four separate plants in the same city and that each 
of these was quite specialized. Other plants were similar, however, ex- 
cept that they were, for the most part, smaller (although two Leningrad 
plants in our sample had a larger labor force in 1932) and their shops 
were normally more contiguous. Thus the Moscow Electrical plant was 
quite representative of the group of enterprises which expanded in a 
variety of directions during the first Plan years, yet which developed 
relatively specialized facilities in each of their shops. 


Section C 


SPECIALIZATION BY PROCESS IN THE MACHINE-TOOL INDUSTRY 


Soviet administrators were convinced by their visits to Western ma- 
chine-tool plants that subcontracting was widely used by Western com- 
panies engaged in this industry, and that they were wise in following 
this practice. One administrator, writing about his visit to some thirty 
American machine-tool plants, noted that all but two or three concen- 
trated on machining and assembly, purchasing their castings and forgings 
from other firms.!? A visitor to thirty-three British machine-tool plants 
reported that practically none of them had their own forges, and that 
almost two thirds depended for their castings exclusively on outside pur- 
chases.!! Such subcontracting made an extremely favorable impression 
on Soviet observers. 

In 1930, the decision was made that the new machine-tool plants 
should be built without forges or foundries. The Krasnyi Proletarii plant's 
foundry was closed down. A specialized foundry plant was to be built 
in Moscow to supply the needs of the entire branch, and a specialized 
forge was also to be constructed. A specialized plant to produce chucks 
for machine tools was also authorized and built. There are no indica- 
tions, however, that the forge was ever actually built, and the specialized 
foundry was a notoriously poor supplier throughout the 1930's. 

By late 1934, this policy of process specialization had been recognized 


82 Capital, Training, and Technology 
as a mistake. The Milling Machine plant in Gorkii, for example, was 
then in the process of building its own small foundry, and a much larger 
foundry was being designed for it. After the plant’s construction had 
been essentially completed, it had been allowed to build a small forge, 
and thus it was then able to supply some 40 per cent of its own forging 
needs — barely enough to prevent the shortage of forgings from grow- 
ing completely out of hand. At the end of 1934, the Gorkii plant was in 
the process of constructing a major forge to supply fully its own needs.12 


3. LABOR SKILLS, WORK SHIFTS, AND TYPES 
OF TECHNOLOGY 


THE problem of the extent of the contribution of both heavy new invest- 
ment and specialization in the metal-fabricating industries during the first 
Five Year Plan to the physical production of this sector during the 
1930's was treated in Chapter 2. But the treatment was incomplete on 
two counts. 

The first of these is the issue of whether there was a constraint, grow- 
ing out of the low quality of the labor force available, on the types of 
expansion which were feasible. Perhaps the general education and train- 
ing of the workers brought into the metal-fabricating industries after 
1929 was such that they could not be employed effectively in large num- 
bers in the existing, general-purpose types of machinebuilding plants — 
but that they could be utilized in new factories, employing continuous- 
flow methods of production. The available resources of labor may have 
been such as to force a particular mold upon tbe production processes: 
a mold requiring heavy investment in new factories. 

Jf such a constraint did exist, then there would be little sense in criti- 
cizing the only type of expansion which was feasible. The building of 
new factories in the agricultural equipment subbranch, for example, 
may have been justified by the growing general labor pressures in metal- 
fabricating resulting from increased employment needs in other sub- 
branches. 

The second limitation of the presentation in Chapter 2 was that it 
treated investment as though its only product was physical output. How- 
ever, we must ask whether the investments in metal-fabricating plant and 
equipment during the first Five Year Plan did not create what we shall 
hereafter call *intangible capital" as a joint product with physical output.! 

Two forms of such intangible capital will be treated in this chapter. 
The first of these is a trained labor force; to the extent that this was a 
joint product of the investment in new factories, the investment should 
be considered as consisting partly of an allocation to the improvement of 
human resources. It would be incorrect to evaluate the investment as 
though its only product were direct physical output. Thus we shall 
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inquire whether the heavy investment in new factories, even though it 
was not justified solely by the physical output coming from these factories, 
was an economical means for producing the supplementary product of 
a trained labor force. 

The second form of intangible capital which might be created by invest- 
ment in plant and equipment is a modern technological-organizational 
system of factory management. Such a system requires time to develop 
and become fruitful; one might easily envision a situation in which its 
infancy pains lasted throughout the period of the 1930’s and in which, 
as a consequence, no results in output were seen during these years. The 
issue of whether such an organizational creation was indeed a joint prod- 
uct of the physical investment in metal-fabricating will be investigated 


in this chapter. 


Clearly, there are great difficulties in assigning a value to either of the 
two forms of intangible-capital creation described above. In the particular 
case under examination, however, it will be shown that these difficulties 
can be surmounted. 

The approach followed with regard to the creation of intangible capital 
in the form of human resources is not that of valuing this capital, but 
rather that of investigating alternative methods of creating the same labor 
skills. It will be argued that a particular alternative would have been 
substantially cheaper than the method of expanding production facilities 
which was in fact employed. 

As to the creation of a modern technological-organizational system of 
factory management, it will be argued that no net addition to this type 
of intangible capital resulted from the building of new factories. Russian 
planners of the early 1930's believed that most of the new plants could 
successfully embody the continuous-flow organization of production that 
was the latest word in foreign technology. In actual fact, this proved 
impossible, and Russian factory managers withdrew from this effort until 
the years of World War II. The accomplishments of the early 1930's in 
this regard were abandoned, and seem to have left no positive effects. 

I believe that the above results of my investigation amount to a solu 
tion of the problem of quantitative measurement. But they pose the iic 
of whether this chapter is needed for our over-all study. I have m m 

raised the question of whether the investment of the first Five Ye 
Plan in new metal-fabricating factories can be justified by the creati x 
of intangible capital, and I have answered in the negative. Need the E 
tion have been raised at all, since Russian authors themselves have in ae 
argued that this served as the justification for their investment policy? 


Labor Skills, Work Shifts, Technology 85 


As to the creation of a trained labor force, the economic development 
literature of recent years has given considerable attention to the matter 
of investment in human resources. It is true that, generally speaking, 
improvement in human resources has not been treated in this literature 
in the way that we do here: as a joint product of investment in production 
facilities. But the importance of on-the-job training has been recognized. 
In the practice of economic development, Polish leaders after World War 
II quite consciously adopted the notion of expanding industrial facilities 
so as to serve at first as a training ground for workers.? It would thus 
seem that the question of whether the particular means used by the Rus- 
sians to improve labor skills were appropriate ones, and what sorts of 
alternatives existed, is one directly related to current interest in the prob- 
lems of industrial development. 

The issue of investment in a technological-organizational system of 
factory management stems from material to be presented in Part II of 
this book. There we shall argue that, during the 1930's, there was major 
negative investment in that form of intangible capital in metal-fabricating 
which consists of organization. Symmetry requires that we also ask 
whether there was a counterbalancing positive investment. 


LABOR FORCE NEEDS UNDER DIFFERENT SYSTEMS OF 
PRODUCTION ORGANIZATION 


It is quite clear that Soviet authorities believed it was possible to 
economize considerably on labor skills by using continuous-flow methods 
in new factories. On the other hand, there were few illusions that the 
process was a simple one. 

The main inspiration seems to have been Henry Ford. Ford had 
pointed out that 43 per cent of his automotive workers could be trained 
in one day and another 36 per cent within a week. Only 1 per cent re- 
quired more than a year's training.* Here was one of the great promises 
of a system of industrial operations in which there was maximum division 
of labor and in which each machine tool and operator was kept at work 
on the production of only one part, or at most a very small number 
of parts. 

The basic informed view appears to have been that, in the new Russian 
works, one could expect a reduction in the percentage both of totally 
unskilled workers and of those with reasonably high skills, while the pro- 
portion of semiskilled workers (mainly machine operators) would mount 
sharply. One study, carried out in 1927 and based on a set of plant 
questionnaires, had indicated that one might also expect an increase in 
the requirements for the very top skills; but it was held that this develop- 
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ment would affect only a very small number of workers. Despite all the 
variations which might exist among different types of jobs, it was believed 
to be clear that the average skill requirement of the manual work force 


would be reduced significantly. 

Much more important than the average skill level was the amount of 
training that would be required. The nub of the labor shortage clearly 
lay in the time required for training. What was the practical disadvantage 
of a decline in the proportion of totally unskilled labor, if the proportion 
of semiskilled operators — who required no more than one or two weeks’ 
training, according to Henry Ford — mounted substantially more? The 


difference in training needs between the two groups was negligible. 
Curiously, Soviet planners believed that a shift toward continuous-flow 
production would not only ease the need for skilled manual workers but 
would also reduce the pressure for supervisors and for technical and 
engineering personnel. In machinebuilding in particular, the Five Year 
Plan for such personnel was predicated on the assumption that they would 
comprise a significantly smaller percentage of the total labor force in 
plants of mass production than in those of one-off and series production,* 
It was argued that mass production both increased the number of equip- 


*“One-off production" refers to a situation in which a factory produces only one 
unit of a given product design at a given time. Generally, most of the parts of the 
product are produced in similar fashion. At the time of producing the Product, 
the factory management generally does not know when, if ever, it will receive 
another order for the same item. The production of a steel rolling mill could be 
cited as an example. 

“Series production” refers to simultaneous and immediately consecutive work on 
a number (ranging from two to quite a large figure) of units of a given product 
design. A variant of this occurs where the product design of the various units differs 
slightly, but where common parts as well as common subassembly and assembly 
operations are overwhelmingly predominant in the total work time spent by the 
factory work force on the product. The “lot size" (also called "batch size") refers 
to the number of units (or identical parts of these units) which are worked on in 
immediate succession by the machines and manual workers involved in the produc- 
tion of these units. Normally, each worker and machine involved will work on each 
unit within a given lot. 

“Mass production" is distinguished from series production by the fact that all 
the workers and machines involved in mass production work permanently (or at 
least for a period of time measured in weeks or months) on producing an identical 
(or almost identical) product. In addition, a very large number of units of this 
product are produced during this period. The concept of lot size has no application 
to conditions of mass production. 

These terms, particularly "series production" and "mass production," have some- 
what loose definitions and the exact dividing lines between them are hazy. This is 
because they represent a somewhat artificial three-way breakdown of a continuum 


in production processes. 
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ment units which could be handled by a single supervisor and reduced 
the complexity of the task of linking the different production groups.? 

While we have no personnel data bearing directly on this matter, it 
seems safe to say that the miscalculation here was a major one. Both 
supervision and production-planning requirements would seem to be 
greatly increased by the needs of continuous flow, partly as a result of 
the employment of untrained and relatively irresponsible workers instead 
of skilled craftsmen.” Since the shortage of engineering-technical per- 
sonnel* would appear to have been at least as great as that of skilled 
workers, and the shortage was probably felt more sharply, this miscalcu- 
lation did much to negate the gains achieved by being able to utilize a 
lower-skilled manual labor force. 


The 1932 Inventory of Metalworking Equipment (TsUNKhU, 
Oborudovanie) presents the grade of operator skill for which particular 
jobs (or machine tools) were rated at the moment of the inventory. Other 
operating characteristics are also given, and the results are aggregated by 
subbranch of industry. 

Table 3.1 divides machinebuilding into two classes: “low-skill growth 
subbranches” and “all other subbranches.” “Growth” branches are de- 
fined as those which had a larger proportion of their machine tools installed 
between January 1, 1929, and April 10, 1932, than the average for 
machinebuilding as a whole. Within this category of ten subbranches, the 
six with a lower-than-average operator skill requirement in production 
shops are classified as "low-skill." 

From Table 3.1 we can see that the low-skill growth subbranches are 
also those in which continuous-flow arrangement of production equipment 
was most prevalent. It would seem justified to say that, although skill 
requirements in set-up work, maintenance, and probably in assembly all 
worked to the disadvantage of the continuous-flow subbranches, Soviet 
forecasts as to the net effect of continuous-flow methods on skill require- 
ments for manual workers were correct. (For a treatment of set-up and 
maintenance requirements under different forms of production organiza- 
tion see Appendix to Chapter 3, Section A.) 

Further support for the Soviet view that continuous-flow methods re- 
duce manual skill requirements is provided by an over-all study of 
machinebuilding plants which was carried out during 1932, and which 


“The term "engineering-technical personnel” refers to a Soviet statistical cate- 
gory of the labor force. This category includes virtually all executives, all foremen, 
and all people carrying out the functions of engineers or technicians. At its lower 
edge, the category blurs into the separate category of "white collar employees." 
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Table 3.1 


Characteristics of low-skill growth subbranches 
of machinebuilding, 1932 


Low-skill growth All other 
subbranches* subbranches 


Characteristics 
ne a radio nt adco rs nt iN 
(per cent) 


Metalcutting machine tools in pro- 


duction shops which were in 
continuous-flow arrangement? 43.6 13.3 
Operators who were skilled * 11.8 26.4 
2.8 7.2 


highly skilled“ P 
a Oc —— 
Percentage of all metalcutting 

machine tools in all machine- 


building 
Total stock 254 74.6 
Stock installed between Jan. 1, 
40.8 59.2 


1929, and April 10, 1932 


Source: TsUNKRU, Oborudovanie, II, tables 30 and 32, and IV, tables 33-36. 

Note: Data are as of April 10, 1932. 

Operator skill requirements refer to production shops only. The average skill 
requirement for operators was grade 2.7 in the low-skill growth subbranches, 
and 3.2 in all other subbranches. 

Skill grades in the inventory were established for each individual machine taol 
according to the grade of the most skilled worker who was supposed to service 
this machine in its current usage (TSUNKhU, Oborudovanie, IV, 19). For 
our purposes, this is a more relevant rating than would be one based on the 
actual skills of the operators, since it indicates the skill grading of the jobs 
rather than the ability of plant managements to fill the jobs properly. 

As we might expect, the actual skill grade of operators was more frequently 
below than above that called for by the job grading. However, the relationship 
between the grade of jobs and of operators was closer in the case of the con- 
tinuous-flow subbranches than in the other subbranches of machinebuilding. One 
reason for this was that it was easier to fill low-skill jobs than higher-skill ones 
and the continuous-flow branches had a higher proportion of low-skill tasks. 
A second reason is that, in job-shop operations, it is much more likely that 
various workers will use a given machine tool at different times. Since the ma- 
chine tool is graded according to the most skilled worker who is supposed to use 
the machine, we would expect that it would be in job-shop branches that one would 
find a high proportion of operators with a skill grade below that of the machine 
tool they were operating. 

We have no data as to the actual skill grades of operators. But for each sub- 
branch, we have the proportion of production-shop operators whose grade was 
above or below that of the machine tool they were operating. The results as of 


April 10, 1932, are given below. 
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indicated that the findings of the 1927 questionnaire (referred to above 
in this section) had served as a good predictor of the results of reconstruc- 
tion along the lines of large series and mass production. There had been 
a reduction in the proportion both of unskilled workers and of high- and 
medium-skilled craftsmen needing a long and specialized technical train- 
ing. The semiskilled mass trades had risen most in importance; but there 
had also been an increase in the tiny kernel of highly skilled fitters in 
the production shops and of general machinists in the auxiliary shops.? 

Just as important as these results, however, the study also indicated 
the need for a new worker requirement. The sharp decline of handicraft 
skills in the main mass of production work was offset by a rise in the need 
for workers with an improved general education, able to function within 
a relatively sophisticated production organization. The semiskilled worker 
might not require much craft skill, but he did need a heightened sense of 
factory discipline, of ability to understand written instructions, and the 
like. 

It is doubtful that, in a labor force composed primarily of peasant 
youths, it was any easier to develop this factory discipline quickly than 
it would have been to have created the craft skills required for traditional 
production organization. A Russian student of the effects of automatiza- 
tion upon the labor force argued two and a half decades later that it was 
a mistake to believe that average skill requirements, when defined broadly, 
were reduced; although a lower-skill labor force was indeed employed in 


Notes to Table 3.1, continued 


Operator grade compared Low-skill All other 
with grade of machine growth subbranches 
tool subbranches of machinebuilding 
(per cent) (per cent) 

Operator grade higher 5.7 10.0 
Operator grade lower 16.2 22.4 
Operator grade the same 78.1 67.6 

TOTAL 100.0 300.0 


(Ibid., IV, tables 26 and 36, and V, table 34). These data would seem to suggest 
that actual operator skill grades differed between subbranches in much the same 
ratio as did the skill grades of the jobs to be done. 

* See Table 1.3 for the list of these subbranches. 

* See Table 1.3 for other characteristics of production organization. All corrob- 
orate one another. 

* Grades 4 and 5. Grades run from 1 to 8 in ascending order of skill. 

4 Grades 6 through 8. 
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the early 1930’s, he said, this had led to serious losses in the productivity 
of both equipment and labor.? 

In any case, it is quite clear that Soviet machinebuilding plants of a 
job-shop variety were also able to function with a low-skill labor force. 

Leningrad industry can, on an average, be taken as reasonably typical 
of the older job-shop and small-series type of machinebuilding. We can 
compare thirty-five leading Leningrad plants of the metal and electrical 
industries with the Stalingrad Tractor plant, a factory which seems repre- 
sentative of the low-skill continuous-flow industries. Four major Lenin- 
grad plants may be singled out in particular: each of these produced 
primarily in small series, and each was fairly successful in increasing 
production during the first Five Year Plan period. 

Table 3.2 seems to show that the Stalingrad Tractor plant had a some- 
what more highly skilled labor force than did the Leningrad factories as 
a group. This is clearly an exaggeration.!? Perhaps the Stalingrad plant had 
a bias in its worker composition toward the lower end of the two combined 
skill-classifications of grades one and two, and of grades three and four, 
while the Leningrad plants had the opposite bias. More likely, it was easier 
to win promotion in a plant with no traditions of high skill qualifications 
than in the Leningrad factories; thus the pragmatic definitions of skill 
grades probably differed from one works to another. But what is signifi- 
cant is that the actual difference was not so great as to be incapable of 
reversal by factors such as these.!! 

Thus, it would appear that the older general-purpose factories oper- 
ated in the early 1930's with a very high proportion of low-skilled work- 
ers. True, they did not go as far in this regard as did the new, continuous- 
flow plants. But it would be quite incorrect to say that they faced an 
absolute technical constraint on the utilization of large quantities of raw 
labor. 

Moreover, this utilization was more than merely a faute de mieux. ]n 
August 1927, the workers in the top skill grades (seven and eight) com- 
prised 45 per cent of the total manual labor force of the Stalin Metalli- 
cheskii plant.!? In late 1932, they constituted only 4 per cent. Yet the 
average productivity per manual worker had not changed much in the 
interim.!?? New capital equipment and product specialization had com- 
pensated for the serious reduction in the quality of the labor force. In 
the light of this maintenance of the level of average labor productivity, 
it is difficult to believe that this older Leningrad plant was technologically 
incapable of making use of workers who were not highly skilled. Obvi- 
ously, semiskilled workers must have had a lower productivity than highly 
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skilled ones working with the same equipment on the same products, 
but it seems difficult to argue that the average productivity of the former 
group was close to zero. 

The same argument applies to the sample of twenty-five firms reported 
on in Chapter 2 for which we have both production and labor force data. 
Despite an increase of 152 per cent in the size of the labor force between 


Table 3.2 
Comparison of skill grades of manual workers in selected plants, 1932 and 1934 
Skill grades* 
(percentage of total in each grade) 
1&2 3&4 5&6 7&8 
Plants 1932 1934 1932 1934 1932 1934 1932 1934 
Thirty-five Leningrad plants, 
including: 40 30 42 46 16 21 2 4 
Stalin Metallicheskii 28 22 47 45 21 27 4 7 
Izhorskii 38 24 44 50 16 22 2 3 
Elektrosila 45 28 40 50 13 18 2 3 
Severnaia Verf 30 24 45 46 21 24 4 5 
Stalingrad Tractor plant 29 22 46 51 25> 28* - - 


Source: Leningrad plants: Reznikovskii in Na Fronte Ind., No. 1, 1935, pp. 54- 
55. Identical figures for three of the plants are given in a 1954 dissertation (Mart- 
sinkovskii, "Leningradskoe mashinostroenie," pp. 135-36). 

Stalingrad Tractor plant: V. A. in Org. Proiz., No. 10, 1935, p. 7. 

Note: The thirty-five Leningrad plants employed two thirds of the total number 
of workers in their branches in Leningrad. 

The data for Leningrad are of late 1932 and late 1934. The figures for the Stalin- 
grad plant are dated in the source as of 1932 and of the second half of 1934. 

* Grade 1 is the least skilled and grade 8 is the highest. 

> Includes grades 7 and 8. 


1927/28 and 1932, average labor productivity grew by 76 per cent 
while the output/capital ratio increased even more sharply. In view of 
the fact that prices of machinery products seem to have been fairly stable 
during this period,!^ it is difficult to reconcile these figures with the 
hypothesis that technological considerations constituted anything re- 
sembling an absolute block on the ability of these factories to make use 
of semiskilled labor. It would appear more reasonable to hypothesize 
that their technological capabilities for using unskilled and semiskilled 
labor were not substantially less, if they were less at all, than those of 
the newer factories organized along the lines of continuous flow. 
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Thus we would seem well advised to reject the hypothesis that the 
quality of labor resources available to be added to the metal-fabricating 
industries during the years of the first Five Year Plan was such as to 
compel the use of continuous-flow methods and the creation of new 
factories if this supply of labor were to be used. Although it does seem 
likely that the new factories were organized so as to get along some- 
what better with unskilled and semiskilled labor than were the plants 
already operating in 1928, the evidence suggests that the difference was 
not of a major order of magnitude. Thus, in their program of expanding 
metal-fabricating output during the first Five Year Plan, Soviet leaders 
appear to have had a real choice between more intensive use of existing 
factories and the creation of new plants. Their decision to invest heavily 
in the building of new factories was not forced upon them by technologi- 


cal necessity. 


WORKERS IN “SMALL-SCALE” INDUSTRY * 

At the same time that the Soviet metal-fabricating industries were in- 
vesting heavily and yet were producing quite small savings in labor-skill 
requirements, what would appear to have been an obvious source of 
skilled manpower was left untapped. This source was composed of the 
large numbers of skilled workers employed in “small-scale” produc- 
tion — primarily in rural areas. Such production was, at best, on a 
semihandicraft level of technology. 

In 1928/29, the number of people working in small-scale metal- 
fabricating was equal to about three quarters of the number in “large- 
scale” (ie., all other) plants of this industry. Of those in small-scale 
metal-fabricating, 74 per cent sold their goods or services to individual 
consumers, and almost all of these producers !5 were craftsmen working 
to the order of a specific consumer rather than manufacturing for general 
sale.1® The fact that this industry was primarily geared to satisfying the 
needs of the individual peasant was bound to make it of relatively low 
priority during the years of the first Five Year Plan. 

In addition to being of low priority, small-scale metal-fabricating was 
grossly inefficient in its use of manpower. While employing some 42 
per cent of the total labor force in metal-fabricating as a whole, it ac- 
counted for only 6 per cent of the total gross value of production. It is 


*Soviet statistical sources have included under the classification of “small-scale” 
industry all industrial establishments equipped with mechanical motive power which 
have less tban sixteen workers, as well as all those not so equipped provided that 
they have less than thirty workers. Some exceptions to this rule have been mad 
but they do not affect the metal-fabricating industry. * 


Labor Skills, Work Shifts, Technology 93 


true that its low relative productivity is partly a statistical artifact result- 
ing from the importance of services in its total value of product; small- 
scale industry made a substantially greater contribution to the value- 
added of metal-fabricating than to the gross value. But an enormous 
difference in per-worker productivity remains. 

A large part of the explanation for the low per-annum labor produc- 
tivity in small-scale metal-fabricating is that its labor force worked only 
a small portion of its time in industry. Blacksmiths comprised 44 per 
cent of the industry’s total labor force, and they worked an average of 
10.4 weeks during 1928/29.17 We do not have figures for the rest of 
the metal-fabricating labor force, but if we were to assume that it was 
the same as the average for rural small-scale industry of all types, we 
would get a figure of 13 weeks as the average.!? One would guess that 
these workers were not totally idle the rest of the year; presumably, 
most of them worked in agriculture when they were not engaged in 
metal-fabricating. But in view of the underemployment situation preva- 
lent in agriculture, one can to a considerable extent write off their con- 
tribution in this sector. It is safe to say that, during the 1930's, Soviet 
leaders were not highly motivated toward preserving the agricultural 
portion of the contribution of this labor force. 

Thus, even if we ignore the increases in labor productivity per hour 
of work which might be expected from grouping small-scale metal- 
fabricating workers into larger establishments, as well as the econo- 
mizing of skilled labor which could be realized through division of labor 
and the resulting use of unskilled workers to carry out some of the tasks, 
an enormous release of labor would have been possible simply through 
fuller use of the work year of the remaining workers in small-scale 
metal-fabricating. Even with no change in either the total production or 
per-hour labor productivity of small-scale metal-fabricating, about three 
quarters of the labor force could have been released if the remaining 
workers had stayed at their trade all year round. Had all of this re- 
leased labor force gone into large-scale metal-fabricating, the 1929 em- 
ployment there would have grown by 55 per cent from this source alone. 

However, comparison of the size of the labor force in 1933 with that 
in 1928/29 shows only a very limited utilization of this manpower.?? 
Although the numbers in small-scale industry as a whole were reduced 
by 81 per cent between these years, the reduction of employment within 
small-scale metal-fabricating was a relatively modest 36 per cent.?? It 
seems reasonable to conclude that this sector was only shallowly tapped 
as a source of skilled manpower for large-scale industry. 

Unfortunately, no contemporary Soviet writings discuss in a signifi- 
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cant fashion the problem of making use of this large mass of skilled labor. 
It is impossible to believe that a major effort was made to recruit these 
handicraftsmen into large-scale metal-fabricating, but that the effort 
failed.?! Given the magnitude of the opportunity, such a campaign 
would certainly have found reflection in the industrial press. We are left 
to speculate as to the motives for ignoring this labor source. 

The basic reason?? was presumably the belief that the crucial labor 
requirement in modern industry is not craft skill, but consists rather of 
an acquaintance with and acceptance of the constraints of factory disci- 
pline. Literacy, and the kind of experience with generalization and ab- 
straction which is best gained in school, would also appear to have been 
valued above craft skill. The emphasis of this approach is upon the 
adaptivity of the worker to changing conditions rather than upon his 
manual! dexterity in a particular trade. 

If one accepts this approach as to the needs of modern industry, then 
skilled handicraftsmen constitute a poor risk as factory workers. They 
are accustomed to the independence and changes of pace which are 
most feasible outside the factory environment. As a rule they are beyond 
their twenties, and thus suffer an age disadvantage in adaptability.2* Their 
existing skills may represent primarily a “trained incompetence.” 24 

If Russian administrators in fact held this belief, they would only 
have been sharing a viewpoint fairly frequently adopted by Western 
plant managers. For example, the author interviewed an American man- 
ager, working in Britain, who explained that his company prefers to recruit 
unskilled youths for his "modern industry" metal-fabricating plant, in- 
stead of hiring skilled men who have served their five-year apprentice- 
ships. His logic was entirely in terms of “trained incompetence”; in his 
case, the argument ran primarily in terms of the pace at which work 
was done. 

One might expect that this hesitancy to recruit handicraftsmen would 
be greatest in the mass-production, continuous-flow metal industries 
where co-ordination and discipline are of greater importance than in one- 
off types of plants. We have no good data bearing on this subject. But 
the results of a 1933 study of the social origins of machinebuilding work- 
ers, which gives the percentage of “handicraft and other" backgrounds 25 


among these workers, may be indicative.?6 


Year worker 


began industrial Leningrad Ukrainian | Stalin automobile 
work machinebuilding machinebuilding plant 
1931 8.4 3.6 2.8 


1932 9.5 5.5 5.0 
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The three categories of machinebuilding progress toward continuous-flow 
organization as we move from Leningrad to Ukrainian machinebuilding 
to the Stalin automobile plant. 

Moreover, the percentage progression does not seem to represent 
simply a regional difference, for it did not exist among those workers 
recruited during 1926/27, 1928, or 1929. However, the description of 
background does not refer to the previous job of the recruit, but rather 
to the fashion in which his father earned a living. If we assume that a 
fairly strong correlation between the two existed at that time in Russian 
history, then this material offers some evidence for the case that the de- 
cision to develop continuous-flow metal-fabricating reduced whatever 
temptation may have existed to press hard the recruitment of handicrafts- 
men from small-scale metalworking. Admittedly, however, this evidence 
is weak.?7 


WORK SHIFTS AND WORKER TRAINING 


The early 1930’s saw a great increase in the number of Russian 
workers with factory experience and some degree of industrial skill. 
This increase in intangible national capital was certainly viewed by So- 
viet leaders as an important objective in its own right. (This is not to 
say that they necessarily thought in the explicit terms of “investment in 
human resources” — although there is some evidence to this effect — but 
rather that they were vitally concerned with creating a larger and higher- 
skilled labor force with better factory discipline.) We should now face up 
to the second question raised early in this chapter, i.e., whether heavy 
investment in new factories was an appropriate means for producing 
this capital asset of an industrial labor force. 

Let us take as an illustration the agricultural equipment subbranch. 
Sharp seasonal swings in factory output, depending upon whether the 
factory specialized in sowing or in harvesting equipment, resulted in a 
means of producing a physical product which was wasteful of capital. 
But since the labor force was bound to be, on the whole, retained in 
the factory in the off season as well,” labor training in the industry was 
a year-round product. A smaller amount of capital resources might have 
produced the same volume of physical product, but it would not have 
provided experience for the same size work force. It is not even certain 
that the average output/capital ratio (including worker training as a 
joint product along with physical production, and thus defining it for 
our purposes here as a part of “output” whose value is to be measured 
by the discounted value of its future social-income stream) would have 
been higher had there been a smaller volume of capital resources em- 
ployed in the industry. In any case, any such difference would have been 
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substantially less than that indicated by a physical-product/capital ratio. 

Such is the labor-training argument for the heavy capital investment 
of the first Five Year Plan. Our task in this section is to examine its 
merits. 

Starting from the assumption — to which we shall return at a later 
point in the argument — that worker skills are best created through on- 
the-job training, we are led to ask whether there was an available means, 
alternative to heavy investment in new facilities, by which the labor force 
in the metal-fabricating industries could have been sharply augmented. 

Work Shifts. The obvious means for achieving such expansion of the 
labor/capital ratio was to increase the number of hours per week in 
which plant facilities were used. Indeed, a major campaign was instituted 
throughout Soviet industry at the end of 1929 and during 1930 to 
achieve this result by expanding the number of shifts worked and by 
changing over factory operation from a six-day to a seven-day week. 

The shift-coefficient* increased steadily to 1932, after which it turned 
downward slightly.?? Throughout these years, the shift-coefficient would 
seem not to have been particularly influenced by differences between new 
and old plants or by the rise of new subbranches;?? rather, it increased 
across the board. Yet between 1928 and 1932, shift-utilization expanded 
only enough to compensate for the reduction in the length of the work- 
day which had occurred between 1913 and 1925, +8! 

Table 3.3 shows the relative significance of the methods used by 
Soviet authorities to increase the employment of manual workers in the 
metal-fabricating industries between early 1929 and early 1932. 

From Table 3.3 we can see that, despite all the fuss and furor of a 
very major campaign, the increase in the shift-coefficient was only two 
fifths as important as was net investment in capital equipment in pro- 
viding additional employment in the industry. Had there been no net 
investment during these years, and no increase in the labor/capital-stock 
ratio within the principal shift, the rise in the labor/capital proportion 


*This is defined as the total number of manual workers in a plant divided by the 
number working in the principal shift. 

+My real interest here is in the changes in the number of hours of utilization of 
equipment. But since these data are not available, I am forced to use a proxy. I take 
comfort from the fact that the two leading Soviet writers on this subject during the 
1930-31 period, one of whom presented the key report on this subject to the Pre- 
sidium of the Highest Council of the National Economy of the Soviet Union, felt 
justified in measuring hours of equipment use by average length of workday multi- 
plied by the coefficient of shift-utilization of labor (see Dubner in Plan. Khoz., No. 
5-6, 1931, p. 49, and Kvasha in Inst. ekon. issled. Gosplana SSSR, Na novom etape, 


pp. 412-13 and 419-20). 
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Table 3.3 
Factors explaining the increase in metalworkers in metal-fabricating, 1929-1932 


Percentage of the increase in manual workers explained by: Percentage 


I Reorganization of work, based solely on equipment installed 
as of January 1929 38.9 
a. Increase in shift-utilization 13.2 
b. Increase in the number of manual workers in the main 
shift for every metalcutting machine tool 20.4 
c. Interaction of factors "a" and “b” 53 
I[ Increase in the number of metalcutting machine tools in the 
industry 34.6 
HI Interaction of factor "I" with factor "I" type changes in the 
organization of work 26.5 


Source: Workers: TSUNKhU, Trud v SSSR, p. 150. 

Shift-utilization: See note 29 of this chapter. 

Metalcutting machine tools: TSUNKhU, Oborudovanie, Vols. I and II. 

Note: Data for workers cover manual workers only, and apply to the dates 
January 1, 1929, and January 1, 1932. As of 1932, the index of number of manual 
workers (1929—100) was 295. If the figures for total personnel had been used 
instead, the 1932 index number would have been only insignificantly different, i.e., 
304. 

Shift-utilization: The average of the figures for 1928 and 1929 has been used in 
application to the January 1929 labor force. 

Manual workers in the main shift per metalcutting machine tool: For each 
period, this figure has been defined as: 


total number of manual workers 
(shift-coefficient) X (number of machine tools) 


Metalcutting machine tools: The source states the total number installed as of 
April 10, 1932, as well as the number of these which were installed prior to Jan- 
uary 1, 1929. 'The number in the metal-fabricating industry as of January 1, 1929, 
is derived by taking the latter number, adding to it a fairly reasonable estimate of 
the number scrapped between January 1, 1931, and April 10, 1932, and assuming 
that the same monthly scrapping rate existed during 1929 and 1930. This procedure 
indicates that 8.4 per cent of the January 1, 1929, stock of machine tools had been 
scrapped by April 10, 1932. The calculation is based on the further assumption 
that none of the machine tools installed on January 1, 1929, were thereafter trans- 
ferred to other plants, either in or outside the metal-fabricating branches, for rein- 
stallation there. 

The quantitative significance of the adjustment for scrapping in the figures for 
machine tools can be seen from the following reworking of Table 3.3. This re- 
working of the importance of the various factors is predicated on the extreme 
assumption of no scrapping and no machine transfers between January 1929 and 
April 1932. Thus factors a, b, and c relate only to pre-1929 equipment which was 
still in use within the metal-fabricating branches in April 1932. 


(Notes to Table 3.3 continued on p. 98) 
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which resulted from improved shift-utilization alone would have per- 
mitted a mere 13 per cent of the employment increase that actually 
occurred. Thus the increase in number of shifts worked turned out to 
be rather small beer. 

If one were to hold that the heavy new investments undertaken in 
the metal-fabricating branches can be justified by the need to solve the 
problem of worker education, one would have to do more than demon- 
strate that the value of the training was worth the expenditures involved 
in this method of on-the-job training. One would also have to argue that 
no cheaper alternative means of training was available. In particular, it 
would be necessary to maintain that the alternative solution of pushing 
the shift-coefficient far higher was not readily available to Soviet ad- 
ministrators: that Russian managers were incapable of handling the dif- 
ficulties inherent in two- and three-shift production in the complex 
metal-fabricating industries.2? It is to this last point that I shall now 
turn. 

Multishift operation in metal-fabricating was an area where, by and 
large, and relative to their original objectives, Russian administrators 
were pushed back in the direction of a production solution which has 


Notes to Table 3.3, continued 


I 31.0 
a 13.4 
b 14.0 
c 3.6 
n 43.0 
IH 25.8 


Only very spotty data exist to indicate the magnitude of reinstallations of ma- 
chine tools in different plants during the period studied. Making what appear to 
be reasonable assumptions necessary to permit extrapolating the meager figures 
available, we come to the very unlikely result of a mere 30 per cent increase in 
the number of metalcutting machine tools in the metal-fabricating industries be- 
tween January 1, 1929, and April 10, 1932. All other estimates of capital expansion 
during this period are far greater. Thus we would appear well advised to ignore 
the issue of reinstallations. 

It is my feeling, based upon comparisons with other measures of capital expan- 
sion (see D. Granick in Grossman, Value and Plan, pp. 292-93), that it is safest 
to assume that my calculation of scrapping which underlies the main table is over- 
estimated, and that the figure employed is thus high enough to take rough account 
of reinstallations as well. 

The "interaction factors" I-c and III relate to increases in the number of workers 
which cannot be ascribed to any single factor. Thus I-c refers to those workers em- 
ployed on the additional shifts who would not have been employed if the same 
ratio of workers per machine-tool shift had prevailed in early 1932 as in early 1929. 
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been generally applied throughout western Europe: the single shift. Even 
today, the United States is most exceptional among capitalist industrial- 
ized countries in the extent to which it employs multishift operations in 
industries other than those where technical requirements force its adop- 
tion.3 Perhaps the Russians had no choice. Let us examine some lead- 
ing objections to multishift operation of plants and attempt to evaluate 
their force. 

The objection to multishift operations most widely cited to the author 
in interviews with British works managers during 1960 was the workers’ 
dislike and the resultant difficulties in recruiting and maintaining a Jabor 
force. An element related to this was the wage expense resulting from 
the pressure to work a shorter shift than is customary in single-shift 
operation. Emphasis was also placed on the difficulties involved for in- 
dividual factories engaging in multishift production in a country where 
workers depend on public transport which stops running at night. 

Given the competition for workers by individual Russian plant man- 
agements during the thirties, the same objections doubtless prevailed 
there. But they applied only on the level of decision-making of the indi- 
vidual factory.*4 Central planners presumably had room to maneuver 
through restricting the number of workers who could be hired on a single 
shift in a given plant (such restriction was in fact made by type of worker, 
but never by shift), and perhaps even by enforcing substantial sbift- 
differentials in earnings. At worst, they could have held down the de- 
mand for labor by restricting the volume of new construction. Certainly 
it is hard to believe that, in the climate of the early and middle thirties, 
Soviet planners gave much weight to the welfare aspects of workers’ 
preferences for the day shift. Consideration of losses in labor input re- 
sulting from reduction in hours worked per man was also not a factor: 
the forty-two hour week governed during this period,?5 and overtime in the 
metal-fabricating industry as a whole appears to have been negligible.*® 

Doubtless a much more important obstacle to multishift operations 
was the requirement of good production planning in order to utilize 
effectively that type of work organization. A poor balance between the 
various kinds of equipment in a shop, irregular delivery of materials com- 
bined with the supply of metals of varying dimensions and quality, poor 
routing of work-in-process, drastic changes in product mix, the absence 
of preventive maintenance and of spare parts which could be quickly 
installed in working machines: all created the strongest demands for 
flexibility. An obvious means for achieving such flexibility was to sched- 
ule general equipment for one-shift operations and to work only the 
occasional piece of bottleneck equipment around the clock. Given the 
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situation faced by individual plants, this was a reasonably operational 
solution — even if a very expensive one in terms of capital usage. 

From the viewpoint of central authorities, however, alternatives did 
exist, In the light of the drastic shortage of steel, insistence on better 
adherence to tolerances of rolled metals was not a viable substitute; 
waste of capacity in metal-fabricating plant could be better afforded than 
lower steel tonnage. Use of extensive subcontracting as a means of achiev- 
ing flexibility through breaking bottlenecks seems to have been beyond 
the capabilities of the planning and administrative system. But two other 
alternatives were available. 

One was that of utilizing general-purpose equipment, arranged in 
departments according to type of equipment rather than according to 
product-flow. In view of the substantial potential for substitution among 
different types of machine tools in the performance of any particular 
process, this should have gone far toward raising the proportion of equip- 
ment in a plant which could be utilized at a particular moment. 

In fact, Soviet administrators avoided bringing specialized metal-cutting 
machine tools into plants and instead relied essentially upon general- 
purpose equipment for new investment." But one fifth of all metal- 
cutting machine tools in production shops as of April 1932 were physically 
arranged in a continuous-flow pattern.** Although we have no compar- 
able data for any earlier date, it seems clear that this percentage must 
have risen sharply during the first Five Year Plan. From the point of 
view of gaining flexibility and thus increasing the shift-coefficient, this 
was a perverse development. 

Considerably more important in limiting flexibility than the physical 
arrangement of machine tools, however, was the shortage of trained 
engineers, technicians, and supervisors. The most elementary schedul- 
ing and the planning of the simplest types of production control placed 
an enormous strain on the weak managerial staff. Serious efforts to re- 
schedule work to different machine tools in order to add to flexibility 
may well have been simply impossible. It is likely that skilled lower-level 
managerial resources constituted the most serious bottleneck nationally; 
to have added to their burdens the job of establishing flexibility in the 
scheduling of work to machine tools might have been quite unreasonable 
under these conditions. (See Appendix to Chapter 3, Section B, for treat- 
ment of an additional load placed upon junior and middle managers 
through organizational reform.) 

Aside from the unfortunate organizational experiment described in 
the Appendix, the main new pressure on the available supply of engineers, 
technicians, and supervisors arose from the need both to work new 
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metal-fabricating capacity brought into production during these years 
and to function with a labor force considerably below the skill level of 
the late 1920's. If the shift-coefficient had been expanded more sharply 
than it was, as an alternative to much of the investment in new capacity, 
and in this way the total of manual labor employment as well as its skill 
level had been left unaffected, increased pressure on the available sup- 
ply of technicians and managers would have been minimal. 

The increase would have come only from the more complex problems 
of co-ordination and creation of flexibility involved in two- and three- 
shift operations. But these would have been counterbalanced by the 
economies involved in operating fewer plants, since many aspects of 
factory management and planning enjoy major economies of scale as the 
number of shifts grows. It is difficult to predict what the net effect would 
have been.* Even had it been a net increase, however, the compensating 
reduction in investment needs for purposes of labor training would have 
been major indeed. 

A variety of other objections to work shifts have been raised fairly 
regularly, but most of these can be rejected as not applicable to Soviet 
metal-fabricating in this period. For example, it has been argued that 
multishift operations increase the rate at which equipment is worn out. 
This is obviously true; but since the problem of obsolescence is thus 
reduced, this is an advantage rather than a disadvantage. One might 
hold that, under Soviet conditions circa 1930, multishift work would 
have increased the lumpiness of replacement needs. But we saw earlier 
in the chapter (in the note to Table 3.3) that this lumpiness was not 
really all that great; in any case, it is strange policy to engage in heavy 


*Since in fact the Russians attempted to increase rapidly both plant capacity and 
shift-utilization, the result was a serious undermanning of second and third shifts 
with technical personnel. It was this fact —a common complaint throughout the 
1930's — which was so important in reducing the effectiveness of multiple-shift 
work both as a producer of physical production and as a training ground for manual 
workers. 

The same type of undermanning appears to exist in Western industry generally, 
and probably has the same deleterious effects. The phenomenon here is explained 
easily enough: extra shifts are usually put on at a time of excess market demand, 
when manual labor can be hired more easily than can technical personnel. In addi- 
tion, companies are more reluctant to expand technical and supervisory staff than 
to increase employment of manual workers in response to what may turn out to 
be short-run needs; not only would there be more reluctance to fire salaried per- 
sonnel, but also the hiring costs and the difficulties of integration into the existing 
managerial organization are considerably greater. 

The result is a general international tendency toward operating second and third 
shifts “on the cheap." This phenomenon may well be the prime cause for the repu- 
tation these shifts have generally for low productivity. 
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net investment for the purpose of avoiding actions which will, at worst, 
lead at some later date to the need for replacement expenditures of a 
lesser magnitude.’ 

Low labor productivity in the later shifts is another frequent objection 
to shift work. In its design project for the Cheliabinsk Tractor plant, the 
Soviet design organization, Gipromez, argued that one must assume a 
decline in labor productivity of about 25 per cent in the night shift. A 
responsible Soviet author criticized this assumption, pointing out that 
Gipromez did not try to justify its use of this figure. He cited counter 
examples and concluded that at a maximum one might predict a 6 per cent 
average drop in productivity. From my own questioning of American 
and British plant managers on the subject, I would conclude that ex- 
perience in this area varies enormously and that no conclusions as to 
seriously lower labor productivity are justified. This is particularly true 
when one remembers that, for reasons pointed out above, extra shifts 
are often operated “on the cheap"; low productivity occurring under 
these conditions must, of course, be discounted heavily. 

Even if the fact of low productivity were granted, however, it would 
not be a particularly relevant objection to the introduction of multishifts 
intended primarily to provide opportunity for on-the-job training. 

An objection to round-the-clock work, although not to a second shift 
without a third, is that time is required for such activities as machine 
repair, movement of stocks of raw materials and unfinished goods, and 
the like. Maintenance activities are stressed particularly in making this 
case, since major maintenance carried out during a production shift 
means keeping the operator of a machine tool idle while his machine 
is being repaired.‘! Questioning of American engineers as to the force 
of this argument leads me to minimize its importance when maintenance 
is properly organized. Of course, it was not so organized in Soviet in- 
dustry in the early 1930’s. However, if the objective of multiple shift 
work is training, there is a positive advantage in having operators ob- 
serve the maintenance and repair of their machines. This would seem a 
fruitful learning period, at least so long as it constitutes only an occasional 
interruption in normal work.*? 

One objection to shift work, as applied to the Soviet Union in the 
early 1930's, must be taken very seriously, however. This is the loss in 
individual responsibility which results from having more than one op- 

erator handling a given machine tool, and more than one set-up man, 
Maintenance crew, foreman, etc. When difficulties arise (e.g., machine 
breakdowns or a high proportion of rejects), it is often impossible to 
pinpoint responsibility. In addition, both individual machine operators 
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and supervisory personnel can make life very difficult for their opposite 
numbers in the following shift. Particularly under conditions of piece 
work, which was the dominant form of wage payment, clashes between 
shifts are likely to arise as a result of leaving to the following shift dirty 
and non-paid work (e.g., cleaning up around a machine) or low-pay jobs. 
This sacrifice of individual responsibility can be a problem for factory 
management under any industrial conditions. But it would have been 
particularly grievous in Russia in the early 1930’s as a result of the 
influx of raw peasant labor. Even with the strictest conditions of per- 
sonal responsibility, large-scale destruction of production equipment was 
to be expected as one cost of on-the-job training. Without such respon- 
sibility, losses could have become almost insufferable. 

The literature of the time is filled with complaints about such loss of 
individual responsibility, although they relate more frequently to the 
introduction of round-the-week use of plant facilities than to the multi- 
shift operations. Foundry work offers a good example of a production 
function in which this problem prevented expansion of operations be- 
yond a single shift (see Appendix to Chapter 3, Section B). 

To sum up, it would appear that there were only two really basic and 
sound objections to the use of shift work as a substitute for new invest- 
ment in Soviet metal-fabricating. One was the increased demand for tech- 
nicians and supervisory personnel; but it would seem likely that the net 
increase would not have been great. The second objection was the re- 
sultant loss in individual responsibility for work and for maintenance 
of equipment. This second obstacle was certainly vital, and perhaps even 
of overriding importance. But I am left with the feeling that it is diffi- 
cult to justify, on these grounds of organizational convenience, the deci- 
sion to push heavy new investment instead of sharp expansion of the 
shift-coefficient. The potential gains from a resolute attack on the prob- 
lem would have been too large. 

In historical fact, of course, the shift problem was never faced in this 
fashion. Soviet administrators attempted simultaneously to promote heavy 
new investments in metal-fabricating and a sharp increase in the shift- 
coefficient. Once engaged in these heavy investments, there was little 
point in continuing to battle with the problems of second and third shifts. 
The scarce resources of engineers, technicians, and skilled Iabor could 
not possibly provide the manpower for the new facilities as well as for 
multiple shifts on the old machinery. Thus Soviet plant managers, in 
their actual experience, saw the scarcity of skilled manpower as the key 
Obstacle to multiple-shift work. But this was a result of their apparent 
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miscalculation in investment policy rather than of the inherent nature 
of the shift problem. 

Increase of the labor/capital ratio within the main shift. Table 3.3 
demonstrated that the increase in the number of manual workers in the 
main shift per metalcutting machine tool was even more important in 
creating employment in the metal-fabricating industries than was the 
increase in the shift-coefficient. Between early 1929 and early 1932, 20 
per cent of the total increase in manual workers in the metal-fabricating 
industries of the USSR was accounted for solely by this increase over 
the main-shift manning ratio on machine tools which existed as of early 
1929. Indeed, the accomplishment here was quite astounding (see 


Table 3.4). 
Table 3.4 
Changes over time in manning per machine tool in all metal-fabricating 
in the main shift, 1929-1958 


Number of manual workers in 
main shift per metalcutting 
machine tool* 


Year 

Early 1929 6.4 

Early 1932 9.0 
3.3 


1958 
—Á————————————————————— 


Note: In the German machine-tool industry during World War II, the number 
of manual workers per metalcutting machine tool in the main shift was 2.3 to 2.4 
(U.S. Strategic Bombing Survey, Machine Tool Industry in Germany, Washing- 
ton, D.C., 1947). 

Source: 1929 and 1932: See the sources and note of Tabie 3.3. These figures 
appear to be very much on the conservative side. If we were to consider only in- 
stalled metalcutting machines rather than both those installed and existing non- 
installed in the industry, and if we were to use industry-sector figures for manual 
workers (average for the year: TSUNKhU, Sotsialisticheskoe stroitel'stvo, 1936, 
table 2, p. 8) instead of labor-sector figures, the 1932 figure would be 11.8 instead 
of 9.0. The difference is attributable mainly to the kind of labor figures used. 

1958: The number of total metalcutting machine tools in the country, and 
the proportion of them located in the metal-fabricating industry, are given in 
Kheinman, Organizatsiia, pp. 166 and 169-70. The number of manual workers is 
taken from TsSU, Narodnoe khoziaistvo 1958, p. 132, plus an extra 2 per cent 
to take account of apprentices. (The percentage of apprentices to manual Workers 
is assumed to be the same as for industry as a whole. Industry data are from ibid., 
p. 131.) Apprentices are included in our definition of manual workers because the 
distinction between apprentices and low-skill young workers is a rather arbitrary 
organizational one; in this, we follow dominant Soviet practice of the 1930's, al- 
though not of the 1950's. The shift-coefficient used is that for August 1, 1959 (TsSU, 


Narodnoe khoziaistvo 1960, p. 646). 
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The number of metalcutting machine tools expanded during this 
period at virtually the same rate as other productive equipment in the 
metal-fabricating industry.*? Thus no part of the increase in the worker/ 
metalcutting-machine ratio can be explained by a shift in manpower to 
the operation of other types of machines.** 

Finally, although there exists no statistical information on the sub- 
ject, it is most unlikely that much, if any, of the 1929-32 growth in the 
worker/machine ratio is accounted for by an increase in the proportion 
of those workers who used no production machines. In both years, such 
major auxiliary functions as internal transport, warehousing and inspec- 
tion, and the direct-production process of assembly were all virtually 
unmechanized. If substitution of capital for labor had occurred in the 
direct-production processes during these years, then the proportion of 
the labor force engaged in auxiliary functions and in assembly would 
have risen. But as we have seen above, the process of factor substitution 
in the direct-production processes tended to be in the opposite direction. 

Thus it seems reasonable to conclude that the great bulk of the 1929— 
32 increase in the worker/machine ratio in the main shift must have been 
caused by a rise in the number of workers directly engaged on these 
machines. This number must have increased by something like a third 


Notes to Table 3.4, continued 


Since Soviet 1958 figures may well be industry-sector figures (U.S. Department 
of Commerce, Bureau of the Census, International Population Reports, Series P-95, 
No. 58, April 1961, p. 42), the 1958 Soviet figure for "manual workers in the main 
shift per metalcutting machine tool" understates, if anything, the decline from both 
1929 and 1932. The 1929 and 1932 figures, however, are comparable; both are 
based on the same labor-force data. 

a A portion of the increase between early 1929 and early 1932 in the number of 
manual workers in the main shift per metalcutting machine tool in Soviet metal- 
fabricating is an artifact, arising from the conversion of factory operations onto 
the basis of seven-day-a-week utilization of facilities. Where this conversion was 
carried out, it increased by one-seventh the number of main shifts. 

By March 1, 1931, the percentage of all workers in the metal-fabricating industry 
who worked on this basis had reached 65 per cent. (A. Shkurat, Puti Ind., No. 19- 
20, 1931, p. 8. Reference is to the major portion of the industry which was under 
VSNKh SSSR jurisdiction.) But this was almost certainly the high point. By July 1, 
1935, the percentage in metal-fabricating industry as a whole had fallen to 7 per cent 
(TsUNKAU, Trud v SSSR, p. 80). The percentage in early 1932 presumably fell 
between these two figures, but closer to that of 1931. 

Let us make the strong assumption that the 1932 percentage was actually identi- 
cal with that of 1931. This would still leave us with a genuine increase between 
1929 and 1932 of one third in the number of workers per metalcutting machine 
tool engaged in the main shift on any given day. 
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or more per machine. Here, as we have seen in Table 3.3, was a contribu- 
tion to on-the-job training which far transcended in quantitative impor- 
tance the increase in the shift-coefficient. 

One factor leading to a high worker/machine ratio in 1932 was the 
prevalence of a fairly rigid pattern of employing an operator on each 
metalcutting machine tool regardless of the degree of automation built 
into the machine. As of April 1932, 91 per cent of all the metalcutting 
machine tools in production shops of machinebuilding were worked on 
this basis.*5 

This method of production organization was particularly labor- 
intensive when one considers that, simultaneously, skilled labor was be- 
ing economized by adding sharply to tbe numbers of set-up men and 
charge-hands and giving them major responsibility for instructing the 
operators. This organizational system resulted, particularly in work which 
was not too repetitive, in operators watching rather than working for a 
goodly portion of their workday. 

Jt seems likely that efforts were also made to reduce down time of 
equipment during a given work shift by seeing that someone other than 
the operator was available to search for necessary tooling or additional 
work, to call the foreman or set-up man, etc. An extra man at a machine 
to aid both in feeding the machine and in removing work from it could 
be particularly useful under conditions where neither the individual 
workplace nor intrashop transport was well organized. Finally, in view 
of the poor work discipline of the labor force and of the inadequate work 
organization, there was a real advantage in having an extra man at each 
machine to fill in for the regular operator in his rest period, rather than 
depending upon a floating crew of relief men as would be done in Ameri- 
can plants in cases where it was desirable to keep the machines operating 

continuously in a given shift. 

In this regard, it should be noted tbat it was impossible for plant man- 
agements to count on workers appearing for work on a regular basis. 
Labor turnover (primarily quits) in 1930 reached an annual figure of 
120 per cent of the average employment throughout the year in metal- 
fabricating industries as a whole; during 1931—33, it stayed around 100 
percent.*® Aside from turnover, data for all Leningrad industry between 
October 1928 and June 1929 showed that the average worker failed to 
appear for work thirty-seven days a year; of these absences, only half 
could be known some time in advance *? and thus scheduled for appropri- 
ately. The situation was presumably a good deal worse after 1929, since 
the absentee figure must then have risen substantially. 

Such high rates of turnover and other unscheduled absences greatly 
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complicate the task of production scheduling. While the problem could 
have been resolved through maintaining a floating force of workmen to 
throw into the breach as needed, such a solution would inevitably have 
led to high machine down time and to low productivity until the float- 
ing workers became acquainted with the specific jobs. The practice of 
having an extra operator at each machine substantially eased these 
difficulties. 

The above methods of raising the worker/machine ratio served a dual 
purpose. One, of course, was to maximize on-the-job training. But in 
the second place, such labor intensity also increased productivity per 
machine tool above what it would otherwise have been; in this sense, 
it provided a substitution of labor for capital in the production of physi- 
cal output. This effect was a result of minimizing the down time of equip- 
ment by ensuring that, wherever possible, waiting was done by men 
rather than by machines. 

To sum up, it would appear that Russian managements accomplished 
a great deal of on-the-job training through increasing the number of 
workers operating with a given volume of equipment at any moment 
of time. Moreover, such training was effectively combined with simul- 
taneous use of this labor force to increase the capital productivity of the 
factories. But it is difficult to believe that the Russians could have pushed 
much farther in this direction without having so cluttered the plants as 
to have seriously reduced capital productivity. 

Thus, once given the assumption that worker skills are best generated 
through on-the-job training, it was only increased shift-utilization which 
offered a promising substitute for the installation of new capital equip- 
ment. As was pointed out earlier, although I think that increased shift- 
utilization was the proper path to have followed, its net advantage is moot. 

Formal training. Up to this point in our argument, we have been assum- 
ing that the only sensible way to create worker skills was through on-the- 
job training. Thus we have been judging Soviet investment policy in 
metal-fabricating from the viewpoint of how these on-the-job opportuni- 
ties could best be offered. But now we must examine the question of 
whether formal training would not have been more economical in view 
of the large savings in capital investment which would then have been 
possible. 

To begin with, it must be noted that Russian leaders were great be- 
lievers in formal education. Expansion of education at all levels, from 
the primary grades through higher education, was pushed hard during 
the years of the first Five Year Plan and thereafter.4* At the level of 
higher education in particular, major efforts were made to speed up the 
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intake by accepting Communist Party members having administrative 
experience but little formal education into specially oriented higher edu- 
cation programs. This was intended as a supplement to, rather than a 
substitute for, the regular higher educational programs for which en- 
trants were required to have completed secondary education. 

In 1929, a major study of the effect of formal education on the pro- 
ductivity of manual workers was conducted in the metal industry. Data 
for over 75,000 male members of the metalworkers trade union were 
used. Holding constant the two factors of age and of the years of work 
in production, the differences in average daily earnings were “explained” 
by differences in formal education. Particularly in the light of the im- 
portance of piece-rate work, it was argued that average earnings were 
closely correlated with productivity. The conclusion drawn from this 
study was that the State’s costs of formal education are paid off through 
higher productivity in just a few months.*? The implication was clearly 
that much greater expenditures on traditional primary formal education 
would have a very high economic pay-off. 

Unfortunately, this study made no effort to take account of the costs 
of on-the-job training. Since one would expect the amount of such train- 
ing to show a high positive correlation with the level of formal education 
for the manual worker group studied, the force of the conclusions is 
considerably weakened.*? 

As late as 1928, Russian planners intended to meet the needs for new 
workers in the metal-fabricating industries primarily by employing gradu- 
ates from the four-year factory vocational schools. It was planned that 
the total number of permanent workers in metal-fabricating would in- 
crease by only 59,000 between 1926/27 and 1931/32, and that 
44,200 skilled workers would be required to meet the needs of expan- 
sion and replacement. Of the youths to be trained up to a skilled level 
during these years, some 70 per cent were to be trained in the factory 
schools and only 30 per cent in on-the-job training programs.5? 

From these plans, we can see that Russian leaders, at a time when 
they expected no great mass recruitment of labor, proposed to lean pri- 
marily upon formalized vocational schooling. There is no evidence that 
the eventual reliance upon on-the-job training represented a decision on 
the part of Soviet authorities; it seems probable that it was simply a 

result of the inability of educational authorities to respond sufficiently 
to the unexpected expansion of the labor force. 

By late 1933, in contrast, Russian administrators had accepted the no- 
tion that on-the-job training was preferable to formalized vocational train- 
ing.“ This is shown by the fact that enrollments in the plant schools 
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were cut in half within a single year, and that as a result of this reduc- 
tion only one quarter of the workers entering industry during 1933-37 
received training in the factory schools. Even this proportion was higher 
than that achieved in any period earlier or later.5* 

In this regard, Russian experience in training has been much like 
that in America, where training is largely informal and in the hands of 
supervisory personnel in charge of operations. Similarly, one might 
point to the experience of the main plant of the Renault automotive com- 
pany in France, which is internationally famous both for the quality and 
the size of its factory school and yet recruits more of its skilled labor from 
upgrading through on-the-job training than it does from graduates of 
its apprentice school.5¢ 

This, of course, is not to deny the importance of the role that formal 
education in evening classes has played (and continues to play) in the 
training of Soviet workers. The Russians have gone quite as far in this 
regard as have west Europeans in formal apprenticeship programs, and 
they have continued formal education for workers beyond the age of 
apprenticeship. 

But much of this was necessarily most rudimentary during the 1930's. 
In 1930 in one Leningrad plant, for example, sixty to seventy hours of 
theoretical training were designed into the on-the-job training program 
for lathe operators and foundry men. The main emphasis here was on 
arithmetic, including fractions, and on the computation of plane areas 
and of volumes.5 

A concern with systematization of knowledge led to the introduction 
of the “technical minimum" courses during the first Five Year Plan. Dur- 
ing 1935, a government decree compelled all those working in 255 trades 
in machinebuilding to take a “technical minimum" examination. The 
total of those who passed, added to the 18 to 20 per cent who were 
excused on the grounds of already having met basic standards, com- 
prised about one quarter of all manual workers in the machinebuilding 
industries. This would be most impressive if it were not for the fact that 
a postwar Soviet analysis of the "technical minimum" program found 
that it covered no more knowledge than an apprentice should have 
before first beginning work at his trade.59 

Thus the Russians can be seen to have leaned essentially upon on- 
the-job training as a means of building up a moderately skilled labor 
force, although they supplemented this training with a formal vocational 
education program which extended considerably beyond that found in 
other countries. In the field of formal training, just as in the use of shift 
work, the Russians went a good deal further than was common practice 
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elsewhere. As in the case of shift-utilization, however, we must ask 


whether they were not still unnecessarily conservative. 

With regard to formal training programs, just as with shift work, the 
Soviet neglect relative to original plans was not deliberate. There is no 
reason to believe that Russian planners conceived of their investment 
program in the metalworking industries as being primarily the means 
of creating training facilities. Once having built these facilities, how- 
ever, there was little choice but to bend every effort to man them. This 
could not have been done except with raw labor. Nor could large num- 
bers of skilled workers, technicians, and engineers have then been spared 
as teachers in formally organized training programs. 

The issue of whether there would have been a net advantage in de- 
pending much more heavily on formal training, and thus saving on in- 
vestment costs, is moot. But I find it hard to resist the temptation of 
suggesting that the Russians could have gone considerably farther than 
they did in this direction. Just as in the instance of increased shift-utiliza- 


tion, the potential gains were considerable. 


CONTINUOUS-FLOW ORGANIZATION AND THE USE OF 


FOREIGN TECHNOLOGY 

One basic issue remains of those raised in the early part of this chapter 
concerning the justification for the new Soviet factories built during the 
first Five Year Plan. This is the question of whether the creation of a 
modern technological-organizational system of factory management, only 
possible in specialized factories, should be treated as an important by- 
product of the investment in new facilities. The issue is a variant of the 
labor-force question treated above; for both are part of the common 
problem of whether non-material products should be considered as vin- 
dicating the policy of heavy investments in plant and equipment. Invest- 
ment in human resources was discussed in the preceding section; now we 
shall turn to investment in organizational procedures. 

In essence, the Soviet approach of investing heavily in continuous- 
flow organization appears to have been a product of a view as to the 
transmission of technology which is still widely held in the West. Accord- 
ing to this conception, the adoption of products and production methods 
developed elsewhere is a fairly simple and straightforward process. It 
helps considerably, of course, to have access to blueprints and to direct 
technical aid from the innovating firms. There are major advantages in 
being able to send technical personnel, and even some first-line super- 
visors, for purposes of training and observation, to the foreign firms 
whose ways are to be copied. But this represents no more than a valu- 
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able speeding-up of what is really an elementary process — that of copy- 
ing existing technology. The need for major innovational effort is not 
involved, and thus results are quickly obtained and quite predictable." 

The Russians have not been dogmatic in universally advancing the 
notion of adopting the most “modern” techniques, i.e., those showing 
the greatest degree of engineering efficiency. Three important examples 
illustrate this fact. 

First, as we saw in Chapter 2, Russian administrators made little se- 
rious effort in the early 1930's to pursue the goal of standardization of 
parts and subassemblies. Second, even through the 1950's, no real at- 
tempt was made to mechanize auxiliary processes (such as internal trans- 
port) within metal-fabricating. In this area, there are still no indications 
of the existence of a cult of the modern. Third, during 1929-1933, the 
types of machine tools installed in the metal-fabricating industries were 
quite labor-intensive and "backward" from an engineering viewpoint 
when judged by the then-prevailing standards of American metal-fabricat- 
ing.©° This installation policy was apparently quite deliberate, for Soviet 
engineers leaned heavily on American technological experience and thus 
must have been fully aware of practice in the United States; in addition, 
imports constituted 62 per cent of the total number of machine tools 
installed and, in this depression era, there was no real difficulty in plac- 
ing orders for any type of machine tool desired.*! 

In other fields of technological policy, however, the Russians were 
smitten with the notion of adopting the most "efficient? Western tech- 
niques. As Smolinski has shown, this was the case in industry gen- 
erally with regard to reaping the advantages of large-scale production. 
Throughout the early and middle 1930's, Soviet planners followed the 
policy of building giant plants which reached or exceeded western Euro- 
pean scale and even approached American dimensions. This policy was 
abandoned in the later 1930's amidst cries of “gigantomania”; but it is 
not clear whether such abandonment was due to recognition of the exist- 
ence of inefficiencies in these huge plants, or simply to the fact that 
overriding priority was being given to quick construction schedules in 
the light of the contemporary war scare.9? With regard to issues of scale, 
the crude copying of American production techniques during the early 
and middle 1930's seems to have been an economically harmful policy.9* 

Continuous-flow organization. Continuous-flow operations in metal- 
fabricating were viewed as offering the same promise of technical effi- 
ciency as did large-scale plants in other industries. Since fairly large- 
scale production is assumed in continuous-flow organization, specialized 
instead of general-purpose equipment can be utilized. A high degree of 
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tooling is warranted, and set-up time is minimized. Inventory investment 
is kept low, and there is a sharp reduction in the amount of materials- 
handling necessary. Scheduling. once worked out, is far less complicated 
than in the usual case of batch production. Because machine operators 
work on only one or a limited number of products, requirements for 
operator skill can be sharply reduced. In short, continuous flow is the 
road to operation at bigh productivity levels with a semiskilled work 
force.55 The Russians of the early 1930's regarded it as a peculiarly 
American technique of manufacture, and as one well worthy of emula- 
tion. As we saw in Chapter 1, approximately one fifth of all machine 
tools in the production shops of the machinebuilding industries were 
arranged in a continuous-flow fashion by April 1932. It is clear that these 
arrangements were heavily concentrated in the new plants. 

Continuous-flow organization of production, like any other advanced 
technology, requires a learning period before its gains can be reaped. 
If this period is short, a matter of a mere three or four years, then the 
introduction of this form of organization can be justified as an invest- 
ment in advanced technology. Doubtless this is how Russian planners 
around 1930 regarded the situation. 

Yet with hindsight it seems reasonably clear that the investment was 
a poor one. In the middle 1930's, metal-fabricating factories tended to 
grow less specialized, to broaden their mix of products, and to depart 
from methods of flow production. This method of factory organization 
was abandoned before its potential of greater efficiency could be reached. 
Only around 1942, particularly in the production of munitions, was it 
reintroduced (see Appendix to Chapter 3, Section C). 

The failure of continuous-flow operations in the conditions of the 
1930's is explained by the stringent demands that it makes upon the or- 
ganization of production. Soviet metalworking was in no condition at 
the time to meet these requirements. 

Large-scale output of individual products greatly simplifies the prob- 
lem of organizing continuous-flow production. In order to achieve such 
output in early stages of metalworking development, the range of prod- 
ucts had to be severely restricted. Such limitation of range was bound 
to be unsatisfactory for final users of the products, and at least in the 
case of machine tools, the range was widened radically during the 
middle 1930's. In the process, the product mix of the individual plants 
was also greatly broadened. This widening of product mix was bound 
to make the problems of continuous flow increasingly intractable. 

One means of partly meeting the demand for large-scale production 
of individual units would have been to adopt a strict standardization 


Labor Skills, Work Shifts, Technology 113 


policy. Standardization of parts, or even of elements of parts such as 
gear-teeth angles and threads, would have permitted large-scale produc- 
tion of individual parts and subassemblies common to different products. 
Yet it is apparent that even in the postwar period such standardization 
was not being rigorously implemented. The major objections to pre- 
mature standardization, expounded in Chapter 2, were presumably con- 
vincing to Russian managers during the 1930's. 

Mass production along continuous-flow lines is organized on the funda- 
mental principle of subdividing operations and using a separate machinc 
tool for each subdivision. When, however, the number of items produced 
is large, and the only possible production is by batches rather than con- 
tinuous mass output of a single item on a single machine, then the prob- 
lem is basically different and far more complex. Plants are forced to 
concentrate their machining operations into the least possible number 
of working places, the exact reverse of what is done in mass production. 

Thus, in the years after World War II, when the Krasnyi Proletarii 
machine-tool plant redesigned its operations on a continuous-flow basis, 
it was necessary for it to solve the problem of producing 268 parts, in- 
volving 1,260 separate machine operations, with only about 300 machine 
tools to do the work. Redesign of the machines so as to achieve unifica- 
tion of parts between different units was carried as far as possible: this 
was essential in order to reduce the number of parts produced and 
simultaneously to increase the lot sizes of each. In addition, however, 
different parts needed for the various machines produced were analyzed 
for their similarity, and were run together on the same continuous-flow 
line. 

On the same principle, the Frezer tool plant in 1947 and 1948 formed 
eight conveyor lines for producing taps, each being used to produce 
a number of taps of different dimensions.® 


Size of taps Number of types of taps 

in millimeters produced on a given line 
7-8 9 
9-10 11 
11-12 11 


Such a series approach to continuous-flow organization of production 
adds greatly to its complexity and difficulty. Major redesign of products 
is required, as is a significant effort at analysis of production problems 
and alternative possible operations. Once this preliminary work is com- 
plete, scheduling remains more complex than with mass production. It 
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is little wonder that Russian managers during the interwar years shied 
away from this approach. 

Under the best of circumstances, continuous-flow operation requires 
extremely close scheduling of work both within and between shops in a 
plant. Individual workers and even whole shops must produce on sched- 
ule; nothing is gained by an individual worker or production unit speed- 
ing up output, and a slowing down process throws the entire factory out 
of kilter. For such a method of production organization to work, sched- 
uling must be "realistic" and geared to the slower rather than to the 
faster workers. But given the wide disparities of work pace which existed 
within the essentially untrained labor force of the 1930's, scheduling in 
this fashion would have been disastrous not only for current production, 
but also for future productivity, because of the type of work tradi- 
tions which would have evolved. The development of "shock work" and 
of the early forms of the Stakhanovite movement would have been impos- 
sible. All such efforts to raise productivity by encouraging individual 
workers would have been harmful rather than helpful to production. 

Similarly, continuous flow requires careful planning of the inventories 
needed at each stage of production, of flows of materials, of preventive 
maintenance, etc. For such a production system to function, these norms 
must have a reasonable stability as well as accuracy. Not only does such 
planning require considerable use of highly trained technical person- 
nel, but it also requires a "freezing" of norms and thus of production 

methods. Such temporary "freezing" is warranted in production which 
has reached an acceptable level of efficiency, but this could scarcely 
be said of the Soviet metalworking industry of the 1930's. 

Finally, to end a lengthy list, continuous-flow systems are predicated 
on the assumption that the quality of original production operations, as 
well as interprocess inspection levels, is sufficiently high to obviate the 
need for redoing operations at later production stages. Thus for continu- 
ous flow in assembly, interchangeability of parts (or at least an arrange- 
ment for direct selective-assembly procedures) is essential.9 Even under 
American conditions, metalworking costs tend to be an inverse function 
of the square of the tolerance limits.‘° Soviet metalworking has faced 
far greater difficulties than has American in achieving high quality pro- 
duction, for it has had to operate with raw labor, with general-purpose 
machine tools, and with dependence in inspection on "contact gauges" 
subject to human error. Small wonder that, even in the postwar period, 
it has been widespread practice to remachine parts in the assembly 
shops.*! In the prewar period, Soviet metalworking had a bad enough 
ume trying to maintain passable quality standards on final production 
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without worrying about interprocess standards. (See Appendix to Chap- 
ter 3, Section C, for an account of the unsuccessful effort to introduce 
a dispatching system — considerably simpler than a continuous-flow 
organization — into a major factory during the mid-1930’s.) 

It would thus appear that the Soviet effort to introduce continuous- 
flow methods during the early 1930’s was thoroughly misplaced. It rep- 
resented an attempt to push the metal-fabricating industry into quite 
advanced production techniques while skipping over the historically 
normal intermediate stages. The results were negative, and a retreat 
to the establishment of necessary preconditions was imposed upon So- 
viet management.*? But these could have been established in Soviet metal- 
fabricating without the building of new and specialized factories. Thus 
the heavy investment of the first Five Year Plan in such plants cannot 
be justified in terms of the creation of a modern technological-organiza- 
tional system of production organization. 

Technical training and foreign technology. If what was desired was 
the creation of a modern production organization, then it would seem 
that Russian administrators would have been better advised to have 
pressed more heavily along traditional lines of investment in developing 
technical and engineering skills. The large traditional-type skill invest- 
ments which they did undertake — rapid expansion of formal education 
of technicians and engineers in Soviet schools, the sending abroad for 
university education of some particularly well-regarded youths, and the 
dispatching of engineers on missions abroad to learn from foreign prac- 
tice — all seemed to pay off. But on-the-job training of management 
through sudden immersion into the most complex type of production 
organization was not a similar success, 

Much, of course, was done along the lines of formal education. In 
the machincbuilding industries as a whole, the number of engineers and 
technicians having a complete education roughly tripled between Octo- 
ber 1929 and November 1934. But this tripling, major accomplishment 
that it was, did no more than keep pace with the increase in manual 
workers. As we might expect, this result of running hard in order to stay 
in the same place contrasted with the improvement in the engineering- 
technician/worker ratio which had occurred during the previous two 
years, when the total labor force was not sharply rising (scc Table 3.5), 

The number of enginecring-technical personnel (including foremen) 
increased steadily as a proportion of manual workers from 1927 on. 
By 1929, it had already reached much the same ratio as that which 
had existed in German machinebuilding in 1925.74 But the increase 
after 1929 took the easy form of simply creating a higher proportion 
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of technical and supervisory posts, rather than increasing the propor- 
tionate size of technically trained staff. The effect of this expansion of 
staff positions must have been very largely limited to that of providing 
training for the occupants. Actually, of course, the picture was even 
less favorable than that shown by the constancy of percentages between 
1929 and 1934 for technically trained personnel. For this constancy 


Table 3.5 
Engineering-technical personnel as a percentage of workers in all machinebuilding, 
1927-1934 
Personnel 1927 Oct. 1929 Nov. 1934 
(per cent) 
Engineers with completed engineering 
education 1.5 2.6 2.3 
Technicians with completed specialized 
secondary education 1.2 2.6 2.9 
Employees without appropriate education: 
holding engineering posts 517* (os 1.4 
Employees without appropriate education: ( r1 
holding technician posts H (3.1 6.3 
TOTAL ENGINEERING-TECHNICAL ns um iis 
44 9.2 12.9 


PERSONNEL 


Source: 1927: A. Chernykh in Plan. Khoz., March, 1930, p. 224. Percentages 
refer only to that part of industry planned by the VSNKh. If there is any bias in 
them which results from this administrative restriction, it is almost certainly upward. 

1929: The absolute number of engineering-technical personnel employed in that 
portion of machinebuilding planned by the VSNKh is taken from VSNKh, Plan 
Kadrov, I, 88 and 166. Since data are not available for that year as to the 
size of VSNKh-planned machinebuilding, it is assumed that workers in such in- 
dustry accounted for the same proportion (79 per cent) of all workers in census- 
industry machinebuilding as was the case during 1926/27. Further assuming that 
VSNKh-planned machinebuilding was representative of all census-industry ma- 
chinebuilding with regard to the proportions of different types of engineering-tech- 
nical personnel, the absolute numbers of such personnel were increased accordingly. 
It is my guess that the bias in the two assumptions work in opposite directions. 

1934: I. Lerskii in Plan, No. 23, 1935, pp. 10-11, and M. Kaganovich in Bolshe- 
vik, No. 18, 1935, pp. 23-24 and 30-31. These data are clearly intended to apply 
the same concepts, and to have the same coverage, as the underlying study from 
which our 1929 figures were obtained. 

Note: For all three years, "economists" are included with either engineers or 
technicians, depending upon whether or not they had completed higher education. 
Such inclusion is appropriate, as economists received training rather comparable 
to what industrial engineers receive in the United States. 

* No breakdown of the two categories is available. 
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was achieved only by a great influx of new graduates, who lacked the 
experience which can only be obtained over time." 

Yet this progress through the training of native talent was the only 
means by which technology from the West could be incorporated into the 
basic structure of Russian industry. For even in those factories which 
were most directly based on Western technology, and in which aid from 
foreign companies was greatest, the need for small changes and innova- 
tions cumulated in the necessity for a massive technical effort. 

Thus the first automotive works, the Stalin plant in Moscow, imported 
dies and other tooling from the United States. Yet all had to be reana- 
lyzed: delicate tooling would be off by one or two hundredths of a milli- 
meter; dies would require changes so as to be adapted to different 
conditions (e.g., different types of steel available to be worked upon); 
shortages of materials would force substitutions whose effects would 
have to be investigated (as of flax oil for corn flour in certain types of 
cores for grey-iron castings)."5 Routine acceptance of the details of for- 
eign technology was impractical. 

Post-World War II efforts to mechanize bookkeeping operations in 
machinebuilding plants were slow to achieve success, not only because 
of the shortage of equipment but also because of the need to make ap- 
propriate changes in the types of forms used and in the circulation be- 
tween departments of the necessary papers. The introduction of equip- 
ment alone was relatively barren of results until these organizational 
changes were made, and often the latter process took several years." 

Welding had been developed in the early 1920's, and in 1935 the 
Russians attempted to use this process to replace riveting in the produc- 
tion of freight cars. This substitution, however, worked out badly; to 
a considerable extent, the failure resulted from the fact that the intro- 
duction of welding was not accompanied by redesign of the cars them- 
selves. Since the car designs had been drawn up with riveting in mind, 
it is not surprising that a mechanical substitution of one process for 
another did not succeed. Only at the end of the 1930's did the Russians 
begin to redesign the cars themselves." 

An interesting illustration of the need for working out technological 
processes on home ground is shown by the difference in experience be- 
tween the Stalingrad and Kharkov tractor plants. The first of these plants 
was opened in June 1930; the second sixteen months later. 

The Stalingrad factory leaned heavily upon the work of major Ameri- 
can companies, who were responsible for the detailed designing of indi- 
vidual shops and departments within the framework of a basic concept 
determined by Soviet planners. The factory's equipment was largely im- 
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ported. Sixteen Russian engineers and thirty-two foremen and skilled 
workers were sent to American factories for training. At the peak pe- 
riod, over three hundred Americans — quite apart from other Western- 
ers — were at work in the Stalingrad plant; there was an experienced 
foreigner available for purposes of training and supervision for every 
twenty to thirty Russian machine operators. 

The Kharkov plant was built to produce the same type of American 
tractor in the same production volume, But foreign exchange was econo- 
mized in its construction: only half as much foreign currency was spent 
on imports of materials and equipment for the plant. This economy was 
achieved in part by substituting Russian-built equipment, which in this 
period was presumably of Jower quality than the American, and in part 
by the substitution of reinforced concrete for American steel. Direct 
foreign technical aid and the use of foreign workers and technicians 
played a lesser, although still important, role. Finally, the labor force as 
a whole was even younger — and presumably less trained —in the 
Kharkov than in the Stalingrad plant. 

Yet the production record of the Kharkov plant was substantially 
better than that of the Stalingrad works. For Stalingrad, the period 
between the beginning of construction and the date when production 
reached half of designed capacity was thirty months; for Kharkov, it 
was seventeen months. During the first two full years of production of 
each plant, Kharkov’s output per direct production worker averaged 17 
per cent higher than Stalingrad's. During the years 1934-36, prior to 
conversion of the two plants to a radically different tractor model, output 
per worker averaged 30 per cent higher in Kharkov while output per 
ruble of investment in fixed capital averaged 47 per cent more.7? 

The main causal factor explaining these superior Kharkov results 
was better design: both investment and the number of workers em- 
ployed per unit of designed capacity were substantially lower in the 
Kharkov case. In the light of the Stalingrad experience, a whole group 
of modifications were made in the design of the Kharkov replica. Some 
of these were of a type that probably had nothing to do with the peculi- 
arities of Russian conditions, i.e., the reduction of distance between 
shops which were under separate roofs. But other changes were a result 
of bad production experience at the Stalingrad plant which would have 
been difficult to forecast. 

For example, storage facilities for materials and parts were located 
in each shop instead of being concentrated in a central warehouse. This 
procedure eliminated a sore spot from which Stalingrad suffered: the fact 
that shop supervisors could not readily tell the levels of inventories. The 
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type of storage location used in the Kharkov plant, one suspects, might 
have been inferior in a plant which could depend on regular materials 
deliveries and in which parts moved between shops on a centrally deter- 
mined schedule; but clearly these were not the conditions prevailing in 
Russia in the 1930's. 

Similarly, an electric furnace was added at the Kharkov plant so that 
the factory could produce its own steel castings for maintenance and for 
replacement of parts in its production equipment. American designers, 
accustomed to buying such replacement parts from outside producers, 
did not anticipate this need. 

The Stalingrad plant suffered from neglect by Russian engineers in 
the preparatory stages and in the first days of production. Design work 
for the main shops had been carefully worked out in the United States; 
but a cavalier attitude had been taken towards auxiliary structures, and 
deficiencies here soon proved damaging to regular production. Similarly, 
American data as to machining times and other production norms were 
often never translated into Russian and in time were lost. The Kharkov 
plant, on the other hand, was able to get newly developed facsimiles of 
such basic planning documents from the Stalingrad plant.®° Finally, the 
Kharkov plant learned from the Stalingrad experience that planning 
of intershop scheduling was of critical importance. From the start, it 
paid much more attention to this problem than did the Stalingrad 
management.® 

In short, the second of these sister tractor plants was considerably 
more successful than the first. Apparently, a great deal of information 
which was not gleaned from observation abroad or from foreign con- 
sultants could be learned from even a very brief period of operation of 
the first Russian tractor plant.8? Further progress, and its adaptation 
throughout the metal-fabricating industry, had to await the creation of 
a larger staff of technically and managerially trained personnel who could 
carry out the required innovational task. 


SUMMARY AND CONCLUSION 


The basic problem of this chapter has been to examine the proposition 
that the heavy investments in new plant in the metal-fabricating indus- 
tries during the early 1930’s were justified by exigencies of the quality 
of the existing labor supply, by on-the-job training with its “investment 
in human capital,” or by the creation of a superior technological-organiza- 
tional system of production. The proposition has been unreservedly re- 
jected with regard to the first and third items, and qualifiedly rejected with 
regard to the second. 
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Soviet managers undoubtedly faced a real problem in their need to 
incorporate a vast army of the rural unskilled into the metal-fabricating 
labor force. Presumably it was somewhat easier to do this in factories 
organized along lines of mass production and extreme division of labor. 
But the gain here was not nearly as great as had been hoped, and Soviet 
experience demonstrated that these same groups could also be effec- 
tively employed in the pre-existing factories. 

It is interesting to note that no real effort was made to incorporate 
the very large numbers of metalworking handicraftsmen into the factory 
work force, despite the fact that these skilled workmen were most waste- 
fully employed. But here the Russians may have been wise, even judging 
by purely economic criteria: unused as these handicraftsmen were to 
factory discipline, their skills may have represented mainly trained in- 
competence, 

As to prime reliance upon on-the-job training of the new labor force, 
this appears — at least in the early 1930’s — to have been more a result 
of the fact that the vocational educational system was unable to cope 
with the rush of trainees than of a deliberate decision on the part of 
Soviet authorities. Although the issue is clearly debatable, and the Rus- 
sians went further than most countries in stressing formal training pro- 
grams, it is my tentative judgment that they would have been well advised 
to have leaned even harder on such programs. 

Let us grant, however, that the Russians were to rely essentially upon 
on-the-job education. In addition to the building of new facilities, two 
major alternative devices were available for increasing the number of 
workers who could be trained in this fashion. Both of these devices were 
directed toward the more intensive use of existing plant and equipment. 

The first of these methods was to increase the number of workers 
operating with a given volume of equipment at any moment of time. Here 
the Russian effort was phenomenal, and it is difficult to argue that more 
could have been accomplished along these lines. 

The second approach was that of increasing the number of work 
shifts employed. The Russian success with shifts was considerable by 
international standards; yet the increase in shift-utilization on existing 
equipment accounted for only 14 per cent of the total increase in manual 
workers during the four years 1929-1932. The main obstacle to further 
expansion appears to have been the draining off of skilled workers, 
supervisors, and technical personnel into the new factories. Thus it would 
seem that the Russians could have accomplished much more of their 
training objective through expanding shift work, and that little of the 
new investment could be justified in terms of this goal. 


Labor Skills, Work Shifts, Technology 121 


The third possible justification for the heavy investments, that of 
creating a continuous-flow production organization, appears to have been 
a chimera. Either it was never accomplished or, much more probably, 
Russian managements backtracked sharply from this organizational ap- 
proach in the middle 1930's. In either case, the results were minimal. 

Essentially, continuous flow appears to have been an area in which 
Russian managements operated on the principle that the most advanced 
Western techniques could be learned quickly and easily and that there 
was no need for passing through the transitional stages of production 
organization. They proved quite incorrect in this, providing an important 
object lesson for future developing countries. It would appear that the 
Russians would have been better advised to have started with more 
modest organizational objectives, and to have pushed harder their formal 
training of technicians, engineers, and managers. 

This chapter thus complements the results of Chapter 2. Together 
these chapters complete our case for the view that the volume of invest- 
ment in metal-fabricating during the first Five Year Plan was greatly in 
excess of the amounts which could be fruitfully utilized. 


Appendix to Chapter 3 


Section A 


SKILL REQUIREMENTS FOR SET-UP AND MAINTENANCE 


Unfortunately, we have no statistics comparable to those existing for 
machine operators which apply to maintenance men, set-up men, inspec- 
tors, and workers producing tooling — all relatively skilled categories in 
which the continuous-flow branches required proportionately greater 
manning and generally an increase in skills. While it seems unlikely that 
inclusion of these categories of manual workers would totally eliminate 
the skill differential between subbranches, it should not be thought that 
the effects of such inclusion would be negligible. 

During the postwar period, for example, we are told that set-up men 
have totaled scarcely 3 per cent of machine operators when production 
is carried on in small series, but that in subbranches of mass produc- 
tion such as the automotive and tractor industries they have reached 15 
per cent of the number of machine operators.” 

If we take the percentage of total metalcutting machine tools which 
were being used to carry out maintenance work as an indicator of the 
number of maintenance men, the difference between the branches is con- 
siderable but not overwhelming. As of April 1932, the percentages were 
the following:? low-skill growth subbranches, 11.2 per cent; all other 
branches of machinebuilding, 6.6 per cent. As we would expect, these 
figures would seem to indicate that maintenance was more important in 
the continuous-flow subbranches. This result is reinforced when we re- 
member that the machine tools used in the production shops of these 
subbranches were younger than in machinebuilding as a whole, and thus 
— if other things had been equal — should have required less mainte- 
nance. On the other hand, the dispersion of maintenance percentages 
within the low-skill growth industries was so great as to make one skep- 
tical about drawing far-reaching conclusions.* 
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Section B 


ORGANIZATIONAL CHANGE AND THE SHORTAGE OF 
TECHNICAL PERSONNEL 


The shortage of technical personnel was greatly accentuated until 1934 
by the adoption of an organizational technique within factories, as well 
as in higher organizations, which seemed on the surface to be quite 
rational. A system was adopted in which technical personnel were con- 
centrated heavily into functional departments which serviced the entire 
factory, and which possessed considerable authority over the way in 
which the production divisions and shops carried out the particular func- 
tions for which these functional departments were responsible. This was 
Taylorism in its extreme form, with much greater rejection of line au- 
thority than was generally found in American or west European plants. 

The obvious motivation was the same as Frederick Taylor’s had been: 
to take full advantage of division of labor among technical and managerial 
personnel. Particularly under conditions of great shortage of such per- 
sonnel, the promise implicit in such division of labor was obvious. But 
the potential could not be realized. Instead, there was confusion on the 
shop floor and the absence of responsibility. Foremen and shop superin- 
tendents did not themselves have sufficient training to take advantage of 
the technical aid offered them. Finally, in 1934, defeat was recognized, 
and there was official rejection of the functional organizational approach; * 
large numbers of the technical personnel in factory-wide functional de- 
partments were transferred to line positions at the shop level.* In the 
meantime, the shortage of technically expert personnel had been accen- 
tuated by the failure of this ambitious and promising organizational 
experiment. 


FOUNDRIES AND SHIFT WORK 


During 1933, foundries in machinebuilding as a whole worked an aver- 
age of a single shift. Moreover, there was very little variation: out of 
nineteen subbranches, thirteen worked an average of between 290 and 
310 shifts during the year.’ Yet iron casting appears to have been a 
frequent bottleneck in machinebuilding production.? To explain this shift- 
coefficient, low even according to the standards achieved by machine- 
building as a whole during 1933, we should probably turn to the reasons 
cited in a major conference on foundry work held at the State Planning 
Commission during 1930.? 

The main rapporteur, a senior foundry worker, reported that two years 
previously he had exerted all his efforts to induce a switch to two-shift 
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ations in his own foundry shop; but the efforts had failed in the face 
of refusal by all supervisors to accept responsibility for a shift in which 
they were not present. Two other speakers spoke of the grave problems of 
resnonsibility which exist when more than one shift work on any given 
casting. Since, except for the very smallest castings, no single casting is 
normally completed within a single shift — and since the production of 
faulty work appears to be intrinsically more characteristic of foundry work 
than of other processes in machinebuilding — multishift foundry work 

ite universally by 1933 so as to avoid the prob- 


may have been given up qui 
lems of split responsibility in this most sensitive of technological processes. 


oper 


Section C 


ABANDONMENT OF CONTINUOUS-FLOW ORGANIZATION 


The evidence for abandonment of continuous-flow organization during 
the 1930's is indirect. It consists of the fact that we know from contem- 
porary Soviet sources that continuous-flow operations were heavily 
stressed during the early 1930's, and yet postwar sources describe this 
organizational method as having had its serious beginnings only during 
World War II.? A first-rate and very detailed article on means of raising 
labor productivity in the machinebuilding industries, published in 1940 
makes no mention at all of continuous-flow methods." : 

During the summer of 1958, the author discussed with five Soviet econ- 
omists and industrial engineers (each separately) the question of the aban- 
donment of continuous-flow methods during the 1930’s. None could 
throw any conclusive light on the matter, but not one accepted the notion 
that there had been a major abandonment during the later 1930’s. (Two 
thought that a minor abandonment then was quite possible, since product 
mix of individual plants was widening and lot size was thus being reduced.) 

None of these Soviet authorities, however, felt that the error lay in the 
understatement of the actual scope of continuous-flow organization in 
the later 1930's. Instead, the two who were most likely to be in possession 
of the facts were sceptical of the high figures for 1932 reported by 
TsUNKAU in Oborudovanie. One suggested that factories may have re- 
ported that all of their machine tools were arranged in continuous-flow 
fashion whenever any of their machines were thus arranged. The second 
gave it as his view that there had been a gradual and fairly continuous 
increase in the use of continuous-flow methods until World War II, then 


a big jump with the war, a decline in 1947-48, and thereafter another 


increase. 
If we accept the viewpoint presented orally by these Soviet authorities, 
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the case presented in the text is modified. Instead of finding a sharp 
expansion in continuous-flow methods in the early 1930’s and thereafter 
a withdrawal — the pattern in which we must believe if we accept the 
1932 evidence of Oborudovanie — we would conclude that success in 
introducing continuous-flow methods was never achieved on a significant 
scale until World War II. We would have to hold that the great doctrinal 
stress on these methods in the early 1930’s never led to their introduction 
during the prewar years; that the obstacles to their introduction were so 
great and so apparent that Russian managers did not reach the point of 
actually employing them. In the light of the literature of the early 1930's, 
it seems unlikely to me that such a position is correct. But even if it is, it 
would lead us to the same fundamental conclusion as that presented in 
the text, i.e., that there was no justification for a policy of building new 
plants in the beginning of the 1930’s so as to be able to introduce 
continuous-flow methods in them. 


AN EFFORT TO INTRODUCE A DISPATCHING SYSTEM 


Experience during the years 1934-37 with the operation of a dispatch- 
ing system is enlightening as to the difficulties of effectively utilizing the 
much more sophisticated organizational method of continuous flow. The 
Kaganovich First Ballbearing plant was one of a number of large factories 
in which an unsuccessful effort was made during these years to introduce 
dispatching — a system of close scheduling of the activities of the various 
shops of the plant. One would expect to see some sort of dispatching 
system introduced as a prelude to any worth-while continuous-flow opera- 
tion. 

This was the country’s major ballbearing factory, and produced very 
large numbers of bearings: 600,000 in October 1933 and up to 2,150,000 
in February 1936. Its labor force in early 1937 totalled 21,000. Its prod- 
uct mix had grown threefold between late 1933 and late 1936, thus 
upsetting the relationships between different types of equipment and 
between entire shops which had originally been projected for the factory.!? 

When general dispatching was introduced into this new and high- 
priority factory in early 1934, plant-wide planning was extremely limited. 
A planning service existed which gave each shop a monthly list of the 
product mix it was to produce, and of the volumes of each item to be 
sent on to the next shop in the production process during the course of 
the month. But no general planning of intershop shipments was set forth 
for a period shorter than a month: this was done on a day-to-day ad hoc 
basis through attempts to “push through” important orders. 

At this date, there were no detailed planned norms for production- 
time requirements of individual types of products, for appropriate lot 
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or for inventories of work-in-process. The result was poor intershop 
co-ordination and, as a result, large-scale idleness of equipment and men. 

Central factory-wide dispatching was introduced in early 1934 with 
the hopes that it would serve as a cure-all; formal authority over the 
scheduling of work within shops was partially taken out of the hands of 

the shop superintendents and given over to a central dispatching group 
whose interests were those of co-ordination. Moreover, this group had 
its representatives within each shop, and thus — it was hoped — would 
be able to exercise genuine control. 

But over the next three years, this central dispatching system in fact 
did little more than spread confusion. Authority to schedule work was 
split between the dispatching bureau and the production shops themselves, 
presumably because the plant management feared complete chaos if the 
authority of the shop superintendents was destroyed. Programing groups 
within the individual shops and under the control of the shop superin- 
tendents, rather than of the dispatching bureau and its agents, established 
the detailed plans for machine-loading, collected and kept data as to scrap 
rates and excess equipment, etc. The dispatching system became a useless 
appendage, able to do no more than “push” through particular orders 
and often, as a result, add to the general disorganization. 

In fact, it would appear, the fate of the dispatching system was deter- 
mined in the first months of its existence. At first, engineers and men of 
foreman rank were named as the bureau’s representatives at the shop 
level. But once the dispatching system failed to achieve results, and the 
absence of these men was being felt elsewhere, they were moved into 
more important jobs and replaced by relatively untrained personnel. With 
this major downgrading of the quality of its personnel, it was natural that 
the dispatching bureau’s actual authority could not increase. 

Central factory-wide dispatching had been introduced without first 
establishing the technical prerequisites of knowledge of conditions and 
requirements, and without detailed programing of machine-times, inven- 
tories, etc. Moreover, top-grade manpower could not be spared to do 
this kind of work. It is not surprising that the factory management should 
have been afraid to strip authority from the individual shops and give it 
to a dispatching bureau working under such handicaps. Nor is it surpris- 
ing that three years of such “dispatching” should have accomplished 
nothing.!? 

Here was an example of failure to introduce central factory-wide pro- 
duction co-ordination because of the absence of essential preconditions. 
How much less likely to succeed was the far more complex attempt to 

introduce continuous-flow production organization! 


size, 


4. AN EVALUATION OF THE HIGH INVESTMENT 
DECISION OF THE LATE 1920'S 


IN the middle of the late 1920's, Soviet planners faced a situation in many 
ways analogous to that confronting underdeveloped nations in the years 
since World War II. The composite decision to engage both in rapid 
and compulsory collectivization of agriculture and in heavy industrial 
investment was not only to transform the entire pattern of Soviet eco- 
nomic development, but was also to determine the institutional under- 
pinning of the Soviet Union for decades to come. Our task here is to 
relate the material of the preceding chapters to that decision. 

The great intra-Communist Party debates as to the proper path of 
development, debates in which non-Party economists also took part, 
occurred in the middle 1920's. They have been ably reported and ana- 
lyzed by Alexander Erlich, and the reader interested in a full account of 
them is referred to his work.! All participants in the debates seem to have 
shared the following conception of the problem. 

First, all accepted the goal of rapid development and, in particular, of 
speedy industrialization.? Second, all recognized that the post-World War 
I increases in output were based upon utilization of prewar capacity both 
of fixed capital and of manpower, and that it was essential to find a new 
course of growth if expansion were to continue. 

The difficulty in raising the ratio of investment to national income was 
perceived as the crucial restraint limiting continued growth. In trying to 
eliminate this restraint, there was little scope for primary reliance upon 
a policy of holding down urban consumption levels, both because of 
political objections to discriminating in a "worker's state" against the 
proletariat and because this was hardly the way to attract and motivate 
labor for rapid industrialization. Moreover, the peasantry had an over- 
whelming numerical majority in the total population. Restraint of national 
consumption levels was impossible except by bearing down primarily upon 
the peasantry. 

But although Preobrazhenski, for one, did advocate this sort of “primi- 
tive socialist accumulation" as a temporary measure, all agreed that it 
would be a dangerous procedure. Agriculture was still almost entirely in 
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avy tax burden or an unfavorable price ratio 
between agricultural and industrial consumer goods could be expected to 
encounter stiff resistance. An increase 10 consumption by the peasants 
of their own products and a failure to expand agricultural output further 
were both dangers which the history of the previous decade had proved 


all too real. 
What was necessary, 


private hands, and a he 


then, was a policy of increasing national invest- 
ments without creating a boomerang effect on agricultural production or, 
even more important, upon agricultural sales to the urban population and 
to the state for export purposes. The land reform of the Revolution, by 
eliminating large proprietors and distributing the land to small holders, 
was considered to have sharply depressed the ratio of voluntary savings 
to national income in comparison with Tsarist days.? Unless something 
were done, gross savings and investment might be expected to stabilize 
ata lower proportion of national income than that existing before the war. 

This is a situation all too familiar to countries which are essentially 
agricultural, whose land is owned and worked in small lots, and where an 
effort at industrialization threatens withdrawal by the peasantry from a 
market economy to a largely self-sufficient agriculture. 

As Erlich has pointed out, the Russians were also inflicted with a goad 
pushing them to expand productive investment which was comparable to 
present-day population growth in Asia. To stand still for long was to fall 
behind. In the Russian case, this goad was the age composition of the 
national stock of capital equipment. Virtually all of it was of prewar 
vintage, and it had been grossly undermaintained. All participants in the 
dispute of the 1920's were agreed that great arrears of maintenance had 
to be made up quickly. Preobrazhenski warned that failure to carry out 
massive amounts of delayed replacement — and this alone would require 
considerable investment — must soon lead to an absolute decline in 
industrial production, to a resulting rise in the prices of industrial relative 
to agricultural goods, and to the identical agriculture problems which 
others foresaw as the accompaniment of an increase in forced savings. 

Here, then, was a form of the familiar dilemma faced by underde- 
veloped countries. Something was needed to get the machinery of growth 
started — in the Soviet case, to keep it advancing once the prewar level 
had been reached. An “Operation Bootstrap” was required under threat 
of stagnation and even of absolute decline; but the operation might well 
lead to a return by the peasantry to self-sufficiency, with a resulting with- 
ering away of the cities. 

It is true that Russia had undergone a period of sharp growth in indus- 
try and transport during the 1890's and the 1909-13 period. Yet the 
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Soviet regime could not hope simply to take up where the Tsar had left 
off. New investment resources were now much more difficult to come by. 
On the supply side, the relative leveling of incomes and the breaking up 
of large estates had sharply raised the nation’s average propensity to 
consume. In addition, there could be no realistic hopes for further sizable 
imports of the foreign capital which had been so important in the Tsarist 
expansion (see Appendix to Chapter 4). On the demand side, huge new 
investments were believed essential for replacement alone. This was a 
burden never faced in pre-Revolutionary Russia, for there had been no 
such replacement hump to be made good. 


The above description is a schematized account of the posture of the 
Soviet economy in the middle to late 1920’s as it appears to have been 
perceived by Soviet leaders. The various programs suggested provided 
for differing degrees of pressure upon the peasantry (both through taxes 
and through an unfavorable price structure vis-a-vis industry); for a con- 
centration of new investment on a range of sectors which, depending on 
the author, ran from agriculture all the way to the capital-goods industry; 
for the concentration of new industrial investment upon minor rational- 
ization of existing factories or upon the construction of new and ultra- 
modern plants. But all proposals shared in common an acceptance of the 
existence of a basic restraint upon the volume of investment resulting 
from the private property rights and independent status of the peasantry. 
None rejected the view that the existence of delayed maintenance and 
replacement gave a special urgency to the problem. 

In fact, however, one of the key “accomplishments” of the first Five 
Year Plan was to break through the restraint on investment which was 
exercised by private farming. The mass collectivization of 1929 and 
especially of 1930, virtually completed by 1933,* destroyed the threat of 
a return to self-sufficient agriculture. The Gordian knot was cut. As 
Preobrazhenski confessed in early 1934, “Collectivization — this is the 
crux of the matter! Did I have this prognosis of the collectivization? I did 
not.” In quoting this statement, Erlich adds that neither Stalin nor anyone 
else had offered this prognosis when the industrialization debate was in 
full swing.5 

Collectivization was a solution which opened the possibilities for 
massive expansion of investment at the expense of consumption.? More- 
over, it represented a fundamental institutional change which, for the 
remainder of Stalin's life, was to free the Soviet government from the 
need to scrutipize its plans closely with regard to their expected effects on 
peasant incentives and actions. So long as the Party was willing to forego 
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all substantial growth in gross agricultural output; so long as it was willing 
to view the peasantry as little more than a source of supply of foodstuffs, 
materials, and manpower for the cities, in short, so long as the Party 
acted as if it were setting virtually a zero shadow-price on increments to 
per capita agricultural production beyond the prewar level, that long 
were the Party and State independently able to determine the ratio of 
investment to national income. The Party had achieved mastery in its 
own house. 

The new powers were quickly used. Not only did the proportion of 
national gross physical investment which went to industry double as 
between 1923/24-1927/28 and 1928 /29-1932,7 but the importance 
of total expenditures on tangible and intangible investment items ex- 
panded sharply. 

Professor Bergson has applied “ruble factor cost" weights to determine 
the relative shares of final uses in gross national product in 1928 and 
1937 (see below). (This is a system intended to process Soviet statistics 


into a facsimile of U. S. Department of Commerce income statistics.) 


Final uses as a percentage of gross national product, 1928 and 1937 
Gross investment Household consumption outlays 


Valuation weight Sec ee OO oe ee ee eo 
1928 1937 1928 1937 

1928 ruble factor cost — 25.0 44.3 64.7 32.5 

1937 ruble factor cost 12.5 25.9 79.5 52.5 


Although we have no data of a comparable order for intermediate years, 
it seems likely that all or virtually all such years would have shown a 
higher proportion for gross investment. 

It should be remembered that it is the item of “all other than house- 
hold consumption outlays” which represents the ability of the Soviet 
government to hold down disposable income. Defense expenditures in- 
creased three to six fold as a proportion of GNP, presumably because 
they had a high utility to the Soviet regime vis-a-vis the alternative mar- 
ginal increase in physical investment. The rise in communal services 
certainly added to consumer welfare; but it also represented an extremely 
valuable intangible investment for the government. (Education and health 
care represent virtually the entire sum.? There seems no reason to think 
that these intangible investments provided a lower average return than 
did the gross tangible investments included in Bergson’s table above.) 

The change in the use-pattern of national income can properly be at- 
tributed to the rapid collectivization. But Stalin’s solution to the dilemma 
of the 1920’s was an expensive one. Peasant resistance, frustrated in fol- 
lowing its normal response of turning to self-sufficiency, broke out in 


The High Investment Decision 131 


other forms. Livestock was destroyed on such a large scale that, according 
to the latest official index, production of livestock products did not again 
reach the 1928 peak until 1953.1? So many horses were destroyed that 
the large investment of tractors, combines, and trucks into agriculture 
during the 1930's had accomplished no more by 1938 than to regain the 
1929 peak of total horsepower utilized on the farms.!! The price in human 
lives and imprisonment was startling: in terms of Stalin's own welfare 
function, this was a major expense as measured in prime male labor force 
which was either made totally unavailable for development and defense 
of the country or, at best, could only be used inefficiently as forced labor. 
Latent hostility to the Soviet regime could hardly help being rampant for 
a generation among the new collective farmers, and the potential cost 
to the defense effort of such hostility, in case of the expected capitalist 
attack on the USSR, was obvious.?? 

Furthermore, the sacrifices involved in the process of collectiviza- 
tion are probably closely related to its speed. This in turn was 
deeply dependent upon the amount of produce which was to be 
extracted from agriculture in order to finance national investment, 
upon the size of the labor force to be recruited to the urban areas — par- 
ticularly for construction, and on the amount of industrial consumption 
goods which was to be delivered to the peasants as an incentive for larger 
agricultural sales, If the rate of investment in non-agricultural sectors had 
expanded more gradually, if collectivization had been kept to the levels 
provided in the first Five Year Plan document (collectivizing 14 per cent 
of the rural population by September 1933, instead of the realized figure 
of 53 per cent achieved in mid-1931),'? if the pressure for agricultural 
exports to pay for machinery imports had been relaxed, all would prob- 
ably have gone far more smoothly in the countryside. Much of the cost 
of rapid collectivization — its destruction of both tangible and intangible 
national capital — could have been avoided. 

The significance of timing can be seen in the official figures of gross 
capital investment. During the years 1928/29—1932, when the increases in 
investment pressed so hard on the population and on agriculture in gen- 
eral, gross capital investment by the state averaged 1.6 billion rubles (in 
modified 1955 prices) per annum. During the second Five Year Plan, 
the comparable gross investment figure rose to a 3.0 billion ruble aver- 
age;!! yet, particularly after 1934, life seemed vastly improved over the 
1930-32 level. Any postponement of capital investments from the early 
years would have done much to reduce the aggregative pressure of a high 
investment policy — provided that it had not had too sharp a negative 
effect upon the growth rate of industry. To put the matter more technically, 
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the appropriate implicit rate of discount of income directly resulting from 
marginal investment during the first Plan should have been vastly higher 
than that appropriate for marginal investment during the second Plan 
years — if only to take account of the indirect, wealth-destroying aspect 
of high investment in the earlier period. 

If we treat as a single decision the choice of high investment rates, 
particularly in industry, and the determination to force through rapid 
collectivization, then Stalin's contribution to the Russian debate over 
economic development can be analyzed in economic terms. By this I 
mean that we can evaluate the decision according to whether it led to a 
positive net increase — compared with what would otherwise have oc- 
curred during the years of collectivization — in the combined value of 
final goods and services (measured according to the welfare function of 
the planners) plus the value of net investments. However, since we are 
interested in making a post hoc evaluation of the results of a policy deci- 
sion, we should not measure investments in the fashion that we use in 
national accounts, namely, by their costs. Instead, we must value the 
net investments of the period in terms of the discounted value of the 
future income streams (similarly measured in terms of the planners’ wel- 
fare function) which were actually produced by them, rather than by a 
proxy for the expected income streams. 

In short, our question is whether the joint decision led to an increase 
or to a decrease in national income during the period of rapid collectiv- 
ization of the early 1930’s. But in answering this question, we define the 
net investment portion of national income in terms of the results of the 
investment rather than in terms of the customary proxy of “costs of in- 
vestment” which is used in national accounts. This approach is essential 
here since our interest is in evaluating the long-run results of the joint 
decision. Employing this definition of net investment, all gains and losses 
which occurred at any time after the period in question (roughly from 
late 1929 to 1933), and which can be properly considered as a result of 
this joint decision, go into the evaluation of the net investment of the 
1929-1933 period. Thus, the appropriateness of the joint decision can 
be evaluated in purely economic terms — taking the planners’ values as 
given — according to whether or not the national income as so defined 
increased or decreased during the relevant years in comparison with what 
it would otherwise have been. In this approach, the joint decision is 
regarded exclusively as one relating to means rather than to ends. 

It is important to note that the joint decision under question was not 
simply collectivization plus heavy expenditures on investment, but rather 
was rapid collectivization plus heavy investment expenditures. The justi- 
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fication for considering the speed of the process of collectivization as a 
key variable is the one presented earlier. 

Our procedure is to concentrate upon the effect of the joint decision 
on net investments as defined above. The mode of analysis is depicted in 
Figure 4.1. 


Figure 4.1 
Analytic device for evaluating the decision as to rapid collectivization 
+7 _s 
a f 


d—_—- e 

a Joint decision both to increase greatly the rate of expansion of fixed assets and 
to collectivize agriculture rapidly 

b Positive investment in the expansion of physical assets 

c Sum of the discounted values of the increase in production resulting directly fram 
b plus the discounted values of the increase in production due to the by-product 
improvement in human resources and of production organization resulting from b 

d Reduction in peasant morale (i.e., disinvestment in intangible assets) 

e Sum of the discounted values of the tangible effects of d 

f Resulting net investment, whether positive or negative, to be determined 


In Figure 4.1, b and d are results of the joint decision, a. The positive 
investment, b, is measured by c, the discounted value of the increase in 
production. The accompanying disinvestment, d, is measured by e, the 
discounted value of its tangible effects. If c is greater than e, then the policy 
led to an increase in total investment and thus f has a positive value. Other- 
wise, however, the decision must be considered as a mistake from this 
“technical” viewpoint. 

It is true that, judged from the viewpoint of Stalin, there may have 
been virtues in rapid collectivization quite apart from the fact that it made 
feasible a major increase in expenditures on physical investments. To 
quote Erlich on the method of rapid-fire industrialization and sweeping 
collectivization: “The lightning speed of the drive pulverized the will to 
resist. It whipped into enthusiastic action millions of young people yearn- 
ing for heroic adventure. Last but not least, it succeeded in producing 
among many former stalwarts of the various intraparty oppositions the 
feeling that what had occurred was too far-reaching to be reversed . . . 
and that the thing to do . . . [was] to close ranks in order to minimize 
the risks involved in the adopted policies." 15 

Similarly, Eugène Zaleski has suggested privately that the motivations 
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of workers and managements depended partly on the verve emanating 
from a “war psychology,” and that the latter was part and parcel of the 
sort of “irrationality” which led to wasted investments. He also argues 
that, if large numbers of farmers had not been pushed out of agriculture 
through rapid collectivization and depression of rural living standards, 
the “pull” of the cities would have operated much more slowly. Similarly, 
if there had not been the waste of investment in unnecessary construction, 
fewer farmers would have entered urban life. The economic cost of a 
slower movement into urban activity would have been the failure to 
achieve the intangible investments represented by their training and accul- 
turation to industry. 

Although these considerations could also be defined as “technical” 
within our framework, it seems preferable to leave them outside our 
analysis. This seems particularly desirable because we are interested in 
insights to be drawn from the Soviet experience which are relevant to 
general problems of economic development, and the above considerations 
are perhaps overly special to the Soviet case. Thus we shall define them 


as “non-economic.” 


Our analysis in Chapter 2 would seem to show that, within the machine- 
building industry, the physical productivity of a large portion of the 
investment was extremely low. In a whole series of major branches, new 
facilities were created which could not be operated except by either leav- 
ing idle or converting existing plant and equipment within these branches. 
The magnitude of the problem can be seen from the fact that the value 
of operating productive facilities in metal-fabricating as a whole increased 
by some 115 to 181 per cent between late 1928 and late 1932.36 In 
addition, the construction of many new factories was a very slow process 
compared with the tempos reached in the automotive and tractor indus- 
tries, where resources were concentrated upon a few major projects: this 
fact implied the commitment of investment funds for unnecessarily long 
periods of time before the facilities were capable of use. Once construc- 
tion was completed, full-scale operation was often still further delayed 
far beyond the bounds of technical necessity. In brief, there was an 
extraordinary degree of complete or partial idleness both of the facilities 
built during these years and of the previously existing facilities.* 


*Some amount of excess metal-fabricating capacity would, of course, have been 
justified by the need for flexibility of production, both to meet emergency needs for 
larger total output and, much more important, to permit sudden shifts in the product 
mix of the industry. But the amount of excess capacity created went far beyond 
such needs. 
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The introduction of the concept of “intangible investments,” which 
arise as a by-product of the expenditures on plant and equipment, helps 
only slightly to justify these expenditures in the machinebuilding sector. 
Chapter 3 showed that these expenditures made no serious contribution 
to the creation of a modern technological-organizational system of factory 
management, and that a relatively inexpensive alternative was probably 
available as a means of providing on-the-job training for the new work 
force. 

Particularly in the light of the high implicit rate which is appropriate 
to use in discounting returns from investments made during the first Five 
Year Plan, it would appear from our data concerning the metal-fabricating 
industries that the joint decision for high investment and rapid collectivi- 
zation (a in the diagram above) led in fact to net disinvestment in our 
sense of the term (i.e., c was less than e).!? If so, especially since final goods 
and services during this period were certainly reduced by the effect of 
the joint decision, we can say that the decision led to a reduction in na- 
tional income below the level which would otherwise have existed. It 
would have been preferable to have relied much more heavily upon the 
expansion techniques of the middle and late 1920's, increasing output 
in existing machinebuilding factories rather than investing heavily in new 
facilities. The building of most new facilities could easily have been post- 
poned for five years or more, thus probably reducing greatly the amount 
of disinvestment resulting from rapid collectivization. 

Much of the pressure for the high investment-expenditure rates of the 
first Five Year Plan came from the belief, expounded particularly by 
Preobrazhenski but accepted by all camps, that there existed great arrears 
of equipment maintenance and that massive replacement was a matter of 
extreme urgency. Preobrazhenski went so far as to argue that failure to 
carry out such delayed replacement must soon lead to an absolute decline 
in industrial production. The belief in high immediate replacement needs 
was the direct impetus for the theory that the choice lay between a spurt 
in industrial investment and economic stagnation for the country. Had 
this belief been justified, the case for building many new factories would 
have been much stronger than our argument has indicated. 

Indeed, probably about one fifth to one quarter of the total number 
of metalcutting machine tools installed in the metalworking industries 
as of January 1929 had been produced prior to 1900.18 Particularly in 
view of the poor maintenance during the years 1914 to 1925, it was not 
unreasonable to expect that this high proportion of equipment which 
was then more than twenty-nine years old must soon lead to a very lumpy 
replacement problem.?® 
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Nevertheless, this expectation of a major replacement problem turned 
out to be completely erroneous. During 1931 and the first quarter of 
1932, only 2 to 2.5 per cent of the country’s early-1931 stock of machine 
tools were scrapped.?? During the following one and three-quarter years, 
a bare 0.5 per cent of the April 1932 stock was scrapped.” For the four 
years 1932-35, the average annual rate of retirement of fixed capital as 
a whole in the machinebuilding industries was 1.25 per cent.?? Not until 
1936 did it begin to mount somewhat.”* In short, the fears of a replace- 
ment bulge had been grossly exaggerated. This major short-run impetus 
to a massive investment program during the first Five Year Plan can be 
judged, in retrospect, to have been little more than a bogey.?* 

It is a giant step to generalize as we have done from the experience of 
the metal-fabricating industries to that of the Soviet economy as a whole 
during the first Five Year Plan. There is no evidence, pro or con, for the 
argument that results throughout the economy were similar to those in 
metalworking; such evidence could only come from detailed and intensive 
study of the type exemplified by Chapters 2 and 3, and to my knowledge 
this has not been done for any other sector.?? Nevertheless, gross physical 
investment expenditure in the machinebuilding industries did constitute 
21 per cent of all that going to industry during the years 1930—1932.2e 
Major miscalculation even in these expenditures alone must have had 
significant effects upon the economy. 

Of course, we cannot conclude that the decision as to rapid collectivi- 
zation was necessarily a mistake from the viewpoint of Soviet planners. 
Not only have I ignored the non-economic aspects of the decision, but I 
have also used the experience of a single group of industries as the basis 
for conclusions as to the negligible effects of a substantial part of the 
industrial-investment expenditures. Similarly, my rejection of the con- 
temporary Soviet view as to the pressing nature of replacement needs 
rests upon the same single group of industries, with limited corroboration 
from the cotton textile industry. But I have presented material which is 
highly relevant for an economic evaluation of this decision — material 
which points in quite a different direction from conclusions widely ac- 
cepted both in the Soviet Union and in the West. Up to now, no such 
material relating to any branch of the economy has ever been used in the 
efforts to evaluate the decision to engage in rapid collectivization. 

Jf we are willing to make the heroic assumption that the experience in 
metal-fabricating was reasonably typical, then we are able to point to 
the enormous costs of faulty central planning. The heavy concentration 
of investment effort during the first Five Year Plan, with its accompanying 
pressure for speedy collectivization and the resulting economic and social 
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calamities, can be viewed as a gigantic mistake in terms of the planners’ 
own economic welfare function. Quite aside from its social effects, it can 
be viewed as having exerted a major restraining influence on the rate of 
growth of gross national product compared with what was feasible.* 

This conclusion has significance for an evaluation of planning priorities. 
It suggests that the technical quality of central planning is crucial in de- 
termining the growth of the economy; that mistakes are not simply buried 
by growth and thus cannot be dismissed as unimportant; that one cannot 
say that the all-important factors are micro-planning and organization, 
the verve of the population, etc. The technical facility of the central plan- 


*One of my students, Daniel Friedlander, has proposed an alternative view of 
the relationship between excess investment in metal-fabricating and the decision 
to invest heavily in industry as a whole during the first Five Year Plan. The former, 
he has suggested, indicates simply a poor allocation of total investment between 
metal-fabricating and other industries; e.g., a shift of investment funds from metal- 
fabricating to the iron and steel industry would have made possible greater produc- 
tion of fabricated metal goods, since the bottleneck of metal supply would have 
been somewhat opened. While he agrees that reduction of total industrial investment 
might have had no negative effects on output if these reductions had been concen- 
trated on those sectors where excess capacity in fact developed, he argues that a 
more logical assumption would be that the reductions would have been across the 
board and would thus have maintained the observed misallocations of investment 
as between industries. 

Even if we were to grant Mr. Friedlander's position completely, the massive scale 
of the sectoral imbalance of investment would still lead us to emphasize the dangers 
involved in central planning in a country which is at an early stage of economic 
development. But there are two reasons for preferring my view of the relationship 
between investment in metal-fabricating and that in the rest of industry. 

Most important, trained labor (engineers, technicians, and skilled manual work- 
ers) was in short supply throughout the Soviet economy. As a result, the degree 
to which the national capacity of plant and equipment was utilized could not have 
risen in proportion to the more effective allocation of investment among industries: 
labor shortages would still have prevented any considerable improvement in utiliza- 
tion. One piece of evidence suggesting this is the fact that the shift-coefficient in 
industry as a whole rose more slowly between 1928 and 1932 than it did in machine- 
building, although in both years its absolute level was higher than that of the 
machinebuilding coefficient (see TsUNKhU, Sotsialisticheskoe stroitel’stvo, 1934 
p. 338). In view of the excess capacity which we know had developed in machine- 
building by 1932, there is the clear implication that excess capacity was similarly 
present elsewhere. 

Second, the Soviet stress upon using highly advanced technology — such as con- 
tinuous flow in the machinebuilding industries — provided what appeared to be a 
sound excuse for building new plants into which such technology could most readily 
be designed. Yet, as we have seen in the case of continuous flow, Soviet industry 
was not then prepared to utilize such technology successfully. If total investment 
funds intended for industry had been reduced, the building of many of these new 
white elephant plants, which operated with a high capital/output ratio, would have 
had to be postponed. 
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ning organization is vital. The fact that such capacity is likely to be at 
a very low level in early stages of development, as it doubtless was in the 
case of the Soviet Union in the early 1930's, represents a major weakness 
of a centrally-planned economy as an organ of economic growth. The 
preceding chapters suggest that the magnitude of this weakness is anything 


but negligible. 


Appendix to Chapter 4 


FOREIGN CAPITAL IN PRE-REVOLUTIONARY RUSSIAN INDUSTRY 


Between 1900 and 1914, shares owned abroad comprised 45 to 47 
per cent of the value of all shares in joint stock companies of Russian 
industry. If fixed obligations were added in as well, the percentage would 
presumably be somewhat higher." 

If we accept an estimate of S. G. Strumilin for the 1913 capital value 
of all Russian industry including handicraft, and take the 1914 figure of 
shares owned abroad as a percentage of this, we find that foreigners owned 
23 per cent of the capital of Russian industry in 1913—14.? Clearly, in the 
light of the obvious weakness of Strumilin’s estimate, this calculation can- 
not be given any precise meaning; but it may present some rough con- 
ception of order of magnitude. 

Eventov leans primarily upon the work of P.V. OP for his data on 
foreign ownership. A study by OP provides no clear answer as to whether 
par value or book value of stocks was used to derive the ruble figures.’ It 
seems likely, however, that par-value figures were used. 

The probable use of par-value figures for share capital raises the issue 
of whether the resultant capital figures are completely arbitrary. In answer, 
it should be noted that these figures are used as a capital base against 
which to apply a Strumilin estimate of 12.9 per cent average pretax profit 
for all Russian industry during the 1885-1913 period.* This profit per- 
centage would seem to imply that par value, on an average, was neither 
a small fraction nor a large multiple of market value. 

The greatest concentration of foreign capital was in the industries of 
metallurgy, mining, oil, and metal-fabricating. In 1916/17, foreign capital 
comprised close to 63 per cent of the total capital of joint stock companies 
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in these industries.* The percentage in 1914 must have been even higher, 
as there seems to have been little new foreign investment after 1914. 

It should be noted that Gindin is quite critical of the work of OP. He 
holds that Ol’ exaggerates by a minimum of 15 per cent the share of 
foreign capital in Russian joint stock companies. Nevertheless, he con- 
siders the work of OF to be the fundamental source on foreign invest- 


ments.® 


I ORGANIZATIONAL ASPECTS OF SOVIET 
METAL-FABRICATING DEVELOPMENT 


In Part I, we have been concerned almost exclusively with developments 
in Soviet metal-fabricating during the period prior to World War II. In 
Part II, where we shall extend our interest to organizational problems, 
our concern is with both the short- and long-term results of the structure 
established during the early 1930's. Decisions made in these early years 
of Soviet metal-fabricating development had consequences which have 
lasted over the ensuing decades. In order to explore these consequences, 
we are here expanding our time horizon to include the 1950's. 

Chapter 5 demonstrates the harmful technological effects of the organ- 
izational system of vertical integration at the factory level, and argues 
that Soviet metal-fabricating was forced into this mold by organizational 
pressures which even the highest authorities were powerless to resist. Here 
we see the nefarious long-run effects of the pattern established during the 
first Five Year Plan. 

Chapter 6 shows the opposite side of the coin. It argues that, with some 
major exceptions which exist for specific organizational reasons, Soviet 
metal-fabricating technology has been developed through the 1950's in 
such a way as to economize on capital at the expense of labor. Since this 
development was in exactly the opposite direction from that pointed to by 
the direct incentives given to lower-echelon administrators who choose 
specific pieces of investment equipment, the conclusion is drawn that 
some powerful organizational force must have been at work to overcome 
the motivations of these managers. Furthermore, as this substitution of 
labor for capital was in fact economically rational in the conditions of 
the Soviet economy, we must here credit the organizational system built 
up during the early years of Soviet industrialization with a long-run bene- 
ficial effect on technology. By the late 1950's, however, this effect was 
becoming dysfunctional as a result of fundamental changes in the relative 
shortage of labor and capital. 

Chapter 7 develops a general organizational scheme of Soviet industry 
which is then applied specifically to the metal-fabricating industries. While 
Chapters 5 and 6 are concerned with demonstrating the critical effects 
on technology of organizational considerations, Chapter 7 is devoted to 
providing a systematic explanation of the organizational forces at work. 


5. NEGATIVE INVESTMENT IN TECHNIQUES 
OF PRODUCTION ORGANIZATION 


AT least for the three decades between 1930 and 1960, important aspects 
of Soviet metalworking technology developed in a perverse fashion. 
Throughout this period, it was recognized virtually universally by Soviet 
speakers and writers on the subject that major production economies 
could be realized by developing specialization and division of labor among 
the plants in the industry. Early apostles of an extreme form of this ap- 
proach went so far as to argue that a significant advantage of a social- 
ist system of production organization, in contrast to a private ownership 
system, was that division of labor among factories could be pushed much 
further under socialism. It was not necessary, however, to carry the 
argument that far. All that was required to achieve subcontracting econo- 
mies was the emulation of practice prevalent in the United States, the 
country which Russian writers held to be the best extant model of pro- 
duction technology and organization. 

Yet, from the early 1930’s on, Soviet metalworking practice developed 
along the opposite line of vertical integration within individual factories. 
Technological development was distorted in order to make this possible. 
Various early attempts to break out of the mold were unsuccessful and 
had to be abandoned. Thereafter, the solidified pattern of vertical integra- 
tion was regularly condemned; its inefficiencies were pointed out and, in 
fact, open defenders of the existing structure were rare. Nevertheless, 
despite all this verbal agreement as to the fundamental faults of the exist- 
ing organization of production, practical attempts to develop interplant 
division of labor, rather than increasing, grew fewer and more feeble. As 
new factories were built, they were constructed along the old lines. 

This production pattern can properly be considered perverse both in 
that it led to technological inefficiences which were offset only by organi- 
zational advantages, and in that Soviet authorities were well aware of 
this situation and condemned it. The apparent inability of Soviet central 
planners to move away from this pattern of vertical integration on a factory 
level appears explicable only on the grounds that it was a consequence 
they were powerless to avoid at a cost they considered reasonable, and 
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that it resulted from Soviet administrative policies directed toward other 
ends. It may be that these primary Soviet administrative procedures were 
believed to yield results that warranted the cost of these undesired conse- 
quences; it may be that Soviet leaders did not realize that a causal 
relationship existed between such policies and their inability to overcome 
vertical integration.’ In either case, here was a running sore, and one 
recognized as such. 

Soviet decisions of the early 1930's led to heavy investment expendi- 
tures both in metal-fabricating and elsewhere in Soviet heavy industry. 
But they did much more. As we saw in Part I, they resulted not only in 
the creation of major elements of intangible capital in the form of a trained 
and experienced industrial labor force, but also in the destruction of 
other forms of intangible capital as a consequence of rapid collectivization. 
To the extent that they also led to the preservation and development of 
a perverse pattern of production relationships (i.e., vertical integration on 
a factory level), such perversity is a cost which is directly attributable to 
the Soviet administrative planning system which was created in this pe- 
riod.? This cost has its theoretic measure in the discounted value of the 
losses in production suffered over the ensuing decades as a result of 
the absence of interplant division of labor. 


FACTORY VERTICAL INTEGRATION AND THE SOVIET PLANNING SYSTEM 


I shall leave to Chapter 7 any systematic attempt to show that vertical 
integration on a factory level is a consequence of the general Soviet system 
of physical planning, but a partial statement of the causal relation seems 
appropriate at this point. 

Ever since the end of the 1920's, administrators have emphasized the 
physical aspects of plan fulfillment. Gross value of production has been 
employed as the key indicator of over-all “plan fulfillment” (ie., man- 
agerial success) Although other indicators have simultaneously been 
held to be relevant, they have seldom been given a decisive importance 
in the evaluation of the success and efficiency either of managements of 
individual factories or of the heads of higher co-ordinating administrative 
bodies. Particularly significant for our present problem is the fact that 
financial criteria of success were especially minimized. Not until 1959 
was the situation reversed (although even then perhaps only in theory), 
with cost reduction replacing gross value of production as the primary 
indicator of plan fulfillment.* 

Soviet metal-fabricating plants have functioned within a seller's market 
both for their products and for the material supplies they needed. While 
it is true that tbe vast bulk of these supplies has been allocated to them 
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by administrative order, factory managements have had no certainty 
either of obtaining sufficient allocations to make feasible their planned 
production program or of actually receiving the allocated supplies. Under 
the best of circumstances, there were likely to be scheduling failures in 
the receipt of supplies as well as product-mix alterations. On principle, 
higher authorities have turned a deaf ear to complaints about supply, 
arguing that the mark of a good manager was that he either made sure 
of receiving his allocations or made do with what he did get. 

Operating under these circumstances, it is small wonder that Soviet 
factory managers have tended, wherever possible, to decide “make or 
buy” questions in terms of producing their own requirements. When it 
has been necessary to buy from other factories, there has been a strong 
preference for purchasing homogeneous materials rather than those which 
have already been processed for more specialized needs. This is because 
the more homogeneous the purchased materials, the more readily plant 
inventories could be built up as a cushion against delays of incoming 
shipments, and the less likely was the occurrence of production problems 
resulting from differences between the required, the allocated, and the 
delivered mix of materials. 

Since financial criteria of managerial success have been of only marginal 
importance, at least until recently, managements have not had to worry 
excessively if such production decisions raised their costs.5 This could 
be considered as merely one aspect of the price of insurance, and a rela- 
tively negligible one at that. A much more important element in the 
charge for insurance has been the fact that vertical integration depresses 
the gross value of output of a factory below what could be produced with 
the same resources if more were purchased from other plants; this is the 
case because all purchased materials, services, and parts enter into the 
gross production of the purchaser just as if the purchasing factory had 
produced them itself. Such a foregone opportunity has been of consider- 
able importance in view of the fact that the gross value of output was 
until recently used as the critical indicator of managerial success. The 
Soviet managers who were willing to pay this price have thus shown that 
they preferred a quiet life to a risky attempt at obtaining a maximizing 
position. 

Under these circumstances, it is not surprising that certain kinds of 
“buy” decisions have been made. Automotive factories have never tried 
to produce their own ball bearings. Generally speaking, both automotive 
and tractor plants have purchased their electrical equipment from outside. 
One basic feature of these subcontracting relations is that there are very 
few purchasers (or, preferably, only one purchaser) of the products of 


Sign b 


146 Organizational Aspects 
the subcontracting plant or at least of the items produced in one of its 
semi-autonomous production departments. A second feature, linked to 
the first, is that the subcontracting relationship is semi-permanent. When 
these features exist, there is a mutual interdependence of contractor and 
subcontractor; the contractor need not fear finding himself at the com- 
plete mercy of the whims of a seller’s market. This is a relationship with 
which he can live. 

Forgings, castings, fasteners, standardized components, replacement 
parts, and repair services all fall into a different category, and one which 
presents far greater risks for the purchaser. He is likely to be only one 
among a number of customers, and he must compete with the others for 
attention; then, too, administrative arrangements outside his control may 
easily add additional customers to the market circle of his supplier or 
may even shift him from one supplier to another. 

Worst of all is to depend on a supplier who is capable of using in his 
own production the goods he is selling. It is calamitous to depend for 
castings on another machinebuilding firm with excess foundry capacity; 
for the second firm’s machining capacity may be expanded, and its sales 
of castings will then be cut off. In judging the likelihood of this occurring, 
one must remember that such a development is always tempting to the 
supplier; for he can in this way increase his gross value of output without 
requiring any additional input of rationed materials. Thus the supplier 
is always trying to gain additional equipment which will allow him to 
process his own semifinished products; the chances are good that one 
day he will succeed. 

The purchase of repair services is hopeless. From the seller’s perspec- 
tive this is a pointless type of business, since there are no materials con- 
sumed in production which can be added into the gross value of product. 
Naturally the seller will give this work the lowest priority if he is also 
producing physical products. This is probably why there has been no 
serious development of the procedure widely used in other industrial 
countries in which a plant can send its equipment back for major repair 
to the original producer.® 

Even the purchase of parts for purposes of repair by the firm operating 
the machinery is an unsatisfactory affair. Producers of parts gain an ad- 
vantage from using them to make assembled machinery rather than sell- 
ing them as replacement items; namely, the advantage that employment, 
and thus value of output, is enhanced through the assembly function 
without the need for additional, allocated materials or semifabricates.” 
Since 42 per cent of all manual workers engaged in direct production in 
machinebuilding in the late 1950’s were performing assembly operations,® 


Techniques of Production Organization 147 


this advantage is of considerable significance and helps to explain the 
obvious reluctance of equipment producers to sell parts. 

Probably of even greater importance is the problem emanating from 
the production of constantly changing ratios of particular parts. Producers 
naturally are primarily concerned with maintaining their output of fin- 
ished machines; thus, when there are production failures or delays in 
receipts of materials, it is the stock of parts for sale which serves as a 
buffer to protect the supply of parts for their own assembly shops. This 
practice makes the shipments of parts out of the factory peculiarly sus- 
ceptible to chaotic changes in mix. It is not surprising that factory man- 
agers have developed the practice of producing the parts required to 
repair the equipment operated in their own shops. 

Soviet authorities have tried to meet these problems by insisting that 
one important criterion of a facory management’s success should be its 
fulfillment of planned product-mix objectives. If this criterion could have 
been enforced, it would have solved the problem underlying the build-up 
of vertical integration on a factory level. But repeatedly, from the early 
1930’s to the present, product-mix targets have been ignored by plant 
managements. Higher authorities have always proved unwilling or unable 
to do much about these evasions. In the light of such failure, it is not 
surprising that their opposition to vertical integration has also been in vain. 


THE SITUATION AT THE BEGINNING OF THE FIRST FIVE YEAR PLAN 


At the end of the 1920’s, Soviet machinebuilding plants still consti- 
tuted, essentially, an inheritance from Tsarist days. As such, they were not 
only unspecialized in terms of final products but were also fairly inde- 
pendent of subcontracting relationships. 

As of 1930, some 26 per cent of the capacity of all open-hearth steel 
furnaces in the Soviet Union was operated in departments of machine- 
building plants. The machinebuilding industry produced 17 per cent of 
the nation's rolled metal? Probably this substantial incorporation of the 
steel industry into the corpus of its machinebuilding customers, even 
though it required location in the Moscow and Leningrad areas and thus 
was quite unfavorable from the viewpoint of economizing on transporta- 
tion, was at least partially a result of the profitability of steel production 
during the pre-1914 period. Steel, in contrast to most types of engineering 
items (with the major exception of railroad rolling stock), had been a 
highly protected product.!? Such protection gave the large machinebuild- 
ing firms a major incentive to produce their own steel; it may also have 
been true, as one Soviet writer claimed, that they feared that without their 
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own steel base they would fall under the influence of the steel firms of 
the South.! 

To a considerable extent, machinebuilding plants in 1930 were also 
relatively self-sufficient with regard to castings and forgings. Where this 
was not the case, it was often because the enterprise concerned had previ- 
ously been part of a larger firm in the same city and was now separated 
administratively from the parent firm.!? Presumably, this was because 
additional machining and assembly shops had been added during the 
1900-1914 period as demand shifted to new products, even though the 
pre-existing shops were not fully utilized. The result of this shifting de- 
mand for final products was that foundry and forge capacity, which 
could service the needs of the changing product mix more easily than could 
existing machining shops, had not been expanded as rapidly as had ma- 
chining capacity.!? This phenomenon provided all firms with a major 
incentive toward self-sufficiency in castings and forgings, since supplies 
of these would quickly dry up whenever the demand for machinery items 
rose. 

By and large, metal-fabricating firms — as well as others — seem to 
have produced both their own tooling and the parts needed for the repair 
of their own equipment.!4 Where plants subcontracted out any significant 
portion of their production, the subcontracting was usually done abroad.!5 

Thus, with respect to vertical integration, the Soviet metal-fabricating 
industry fell into the pattern normally found in industrially underdevel- 
oped countries. This integration was the counterpart of the absence of 
specialization by final product which also characterized Soviet metal- 
fabricating at that time. Both were regarded by Soviet leaders as marks 
of technological backwardness. They were twin aspects of the absence 
of interfirm division of labor, which was itself a natural consequence of 
the absence of a large network of plants serving a broad and diversified 
national market. 

The investment program of the first Five Year Plan presented Soviet 
administrators with the opportunity for decisively changing this industrial 
pattern. A first decision area was that of foundries and forges, where, 
since these were believed to be the bottleneck shops of machinebuilding, 
significant expansion was needed.'5 Here the choice was among three 
alternative policies: building independent foundries and forges intended 
to service many plants; building foundries and forges attached to major 
metal-fabricating plants but with capacities far exceeding the needs of 
these plants, so that smaller factories might purchase their castings and 
forgings from these make-ready shops; or building smaller foundries 
and forges within each metalworking plant so as to maintain the inde- 
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pendence of these factories from suppliers. Second, the heavy investments 
designated for iron and steel production might have been concentrated 
within the steel industry proper, or alternatively the machinebuilding 
firms could have received their “fair share.” The third major issue re- 
quiring decision was concerned with production of components, As new 
metal-fabricating factories were built and old ones reconstructed, they 
might be developed on the principle of specializing in particular final 
products. Alternatively, they could specialize in the production of com- 
ponents needed in a range of final products. 

Not only did these alternatives exist, but the choice among them 
could not be long delayed. Investments undertaken during these years 
would enormously expand the capacity of the metal-fabricating industry 
and so set the pattern of its structure for decades to come. There were 
some who argued that the choice could be postponed till 1933 or 1934, 
but no one argued for a delay beyond that period. A faulty decision 
which had to be corrected later was bound to lead to the scrapping of 
large investments when shops and entire factories underwent basic re- 
conversion; and this would be so expensive as to make such correction 
almost prohibitive. 


SOVIET ATTITUDES TOWARD VERTICAL INTEGRATION 


As one might expect in view of the objective opportunities, it was 
during the period around 1930 that opinions favoring specialization by 
process went furthest. 

At that time, there seemed to be virtual unanimity as to the advantages 
of separating foundry and forge facilities from the machining-assembly 
plants. Some proponents preferred the establishment of independent 
foundry and forge enterprises. Others wished to maintain the adminis- 
trative link between the large make-ready shops and existing factories, 
but to put them seriously into the business of selling castings and forg- 
ings to other metalworking plants. Both groups viewed this difference 
of opinion as a matter of relative emphasis; the important thing was to 
avoid the proliferation of small and inefficient facilities. 

Largely, this view was defended on the basis of the example of the 
West. Not only American machinebuilding but machinebuilding in west- 
ern Europe as well was described as falling within this pattern of 
process specialization.!* The Ford Motor Company was an apparent 
exception, which was bothersome in view of the current Russian ideali- 
zation of Ford efficiency; but the standard interpretation was that 
Ford's early vertical integration had been a mistake from which the 
company had already retreated.!? 
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There were those who insisted that Russia should go considerably 
further than the West in all forms of specialization, arguing that capitalist 
market relations place artificial social constraints on the degree of spe- 
cialization possible for the individual private firm.?? This argument was 
not particularly well spelled out, but the more sensible reasons were the 
following: 1) Possession of a broad product line is a useful form of 
non-price competition. 2) Horizontal integration serves as a partial pro- 
tection against fluctuations in demand. 3) The existence of trade secrets 
often limits the feasibility of subcontracting. 4) The effort to expand 
the investment opportunities of a given firm leads to vertical integration 
backward and forward.?! Thus, some held, it was up to the Soviet Union 
to establish a socialist pattern of specialization between enterprises. Such 
a pattern would make full use of the fact that the social restrictions im- 
posed upon technology by capitalism were no longer binding. 

As of mid-1931, plans were being worked out within the Highest 
Council of the National Economy for developing a model form of spe- 
cialization in a Urals-Kuznetsk machinebuilding combine which would 
use the steel rolled by the Urals-Kuznetsk iron and steel combine. The 
entire machinebuilding complex would consist of about 125 plants; 
it would contain various regional foundry and forge works along with 
some twelve separate component factories, each of which was to spe- 
cialize on a particular component used by a number of the combine's 
plants.?? It was hoped that this complex would serve as a model for 
machinebuilding throughout the country, and that plants producing 
standardized individual components would service the factories of dif- 
ferent machinebuilding branches — these final-product factories them- 
selves being largely assembly works.?? Such a change was described as 
“the real revolution" in machinebuilding. 

At least two authors went even further and argued for the integration 
of foundries and forges with the metallurgical industry rather than with 
machinebuilding. The virtue of such integration was held to be the avoid- 
ance of heat loss; metal would be worked through to its final form of 
casting or forging without ever being allowed to cool.?* 

The planning of the new automotive and tractor branch, the center 
of attention in machinebuilding during the early 1930’s, was interesting 
in this regard. In drawing up the basic design for the first of the tractor 
plants, the Stalingrad works, it was established as a principle that “make 
or buy” decisions should be decided wherever possible in favor of the 
contracting out of work; the reason given was that production costs 
would be minimized by this policy of specialization by components and 
process.? In fact, however, the Stalingrad and other Soviet tractor 
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plants were built to be more integrated than American tractor factories.?5 
In the planning of the third Soviet tractor plant, two years after the first, 
integration was defended on the basis that it was unavoidable if the plant 
was to commence operations as soon as possible.?7 

At the Sixteenth Party Congress of 1930, Osinskii, a representative 
of the automotive and tractor administrative body and a member of the 
Presidium of the Highest Council of the National Economy, defended 
the current practice of building integrated plants in the automotive indus- 
try on the grounds that these plants were still small by American stand- 
ards and that, from the standpoint of the coming decade, they must be 
considered as only experimental. In order that the country might better 
learn new production techniques, he argued, it was advantageous to 
pile up technical experience in a single plant. However, extensive special- 
ization was to be developed during the second Five Year Plan, once this 
early period of “experimentation” was over.?? 

Sorokin rejected this "experimentation" argument as an excuse and 
considered that both the automotive and tractor plants were irrational 
creations. He believed, for example, that all springs should be pro- 
duced in a single factory. Holding that the automotive industry was being 
built on conservative and backward principles, he insisted that the recon- 
version of these plants a few years hence would entail an enormous waste 
of resources. When he in turn was criticized, it was on the apparently 
faulty grounds that these factories were really highly specialized and 
purchased a large portion of the parts used in their products.?? 

Thus, during the years of the first Five Year Plan, virtually all the 
participants in reported discussions accepted in principle both specializa- 
tion by process and the creation of specialized component-plants; the 
only arguments were as to timing and the appropriate degree to which 
such specialization should be pushed.*? 

The Central Committee of the Communist Party, in a decree appar- 
ently issued sometime in 1931, wrote off this kind of specialization for 
the first Five Year Plan but insisted that machinebuilding should be or- 
ganized along these lines during the second Five Year Plan.?' In 1932, 
the Institute of Industrial Economic Investigations of the Commissariat 
of Heavy Industry concurred in finding that subcontracting had been 
slighted during the first Plan and in urging that this error should be cor- 
rected during the following five years.?? 

In 1934, we find for the first time a specific rejection — as a long- 
run proposition — of specialization by process and component.3? But in 
1937-1939 we find a return to the traditional theme of the importance 
of specialization.?* 
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In 1941, one long-time exponent of process and component specializa- 
tion presented the matter in a new light. His argument now was for the 
subcontracting of rough machining work as well as the machining of 
parts not vital for the functioning of the finished machines. These jobs, 
he declared, should be taken out of the overloaded machinebuilding 
industry proper and sent to local metalworking shops or to repair shops 
of other industries." Here the objective was clearly not that of promot- 
ing long-run efficiency but rather that of promoting fuller use of second- 
rate facilities in order temporarily to expand output without investment. 

With the end of the war, we do find rejection of process and com- 
ponent specialization. In 1944, the principle of integration was set forth 
as “a basic principle of the Soviet tractor industry in its new phase." 36 
A 1954 book attacked the “harmful” prewar ideas of building special- 
ized plants for the production of individual components. The author 
attested that experience had shown that large machinebuilding plants 
must, as a rule, have their own foundry and forge shops; even he, how- 
ever, bowed to traditional doctrine by agreeing that specialized foundries 
could be useful in servicing a group of relatively small machinebuilding 
factories." The status quo had at last found its defenders. 

By 1955, however, the prewar theme was once again fully dominant, 
and it has remained so ever since. Bulganin’s speeches before the plenum 
of the Central Committee of the Communist Party and, three quarters 
of a year later, at the Twentieth Party Congress*® re-emphasized the 
importance of subcontracting. The advantages of large foundries serving 
entire regions were stressed, and the importance of specialized fastener 
and other component plants was restated. Bulganin insisted that "the 
fulfillment of the broad program of technical progress in industry . . . 
will depend to a large extent on the scale reached in the development of 
specialization and subcontracting in industry." ?? Other major admin- 
istrative figures elaborated on Bulganin's theme at the 1956 Party 
Congress.*° 

In 1959, the Central Committee of the Communist Party stressed the 
importance of building specialized regional foundries, forges, welding 
works, fastener plants, and tooling factories.! In 1962, Khrushchev 
returned to the attack on integration, this time with regard to each fac- 
tory’s producing tooling for its own needs.*? Kosygin, in his September 
1965 speech recommending the abolition of the sovnarkhoz system of 
regional administration of industry, cited the creation of regional semi- 
fabricate plants (foundries and forges, presumably), tooling factories, 
and repair plants as one of the two positive features of the 1957-1965 
organization of industry under sovnarkhozy.*? 
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Thus, with the possible exception of the 1940-54 period, it seems 
fair to conclude that Soviet official opinion has strongly favored process 
and component specialization ever since the end of the 1920's. But 
such opinion has had little effect on the realities of Soviet industrial or- 
ganization. 


SPECIALIZED FOUNDRIES AND FORGES: AN UNSUCCESSFUL EXPERIMENT 


A resolution of a foundrymen’s conference of July 1933 stated the 
prevailing view on the construction of new foundry shops. It held that 
a foundry shop attached to an individual machinebuilding plant is appro- 
priate only when the mother factory has sufficient casting needs so as 
to utilize fully the output of a properly mechanized foundry, and when 
in addition the factory’s production is at least on a large-batch basis 
and thus makes possible large-batch production by the foundry. 
Otherwise, a foundry may be built to service the industry subbranch as 
a whole. But even this second type of construction requires both that the 
future product mix of the subbranch be fully determined and not subject 
to change, and that the foundry output can be on a large-batch basis. In 
all other cases — and it seems clear, although this was left unstated, that 
these must comprise the absolute majority — machinebuilding factories 
and subbranch administrative organs should satisfy their casting require- 
ments by purchases from regional foundries built to supply all the general 
needs of the individual region.** 

In a description of the main lines of capital construction planned in 
the metal-fabricating industries for the first Five Year Plan, two new 
general-purpose foundries were projected for Leningrad and Moscow. 
Major new foundry and forge shops were also planned for existing 
machinebuilding plants, but much of their capacity was intended to 
service outside customers in the given region. Both categories of found- 
ries and forges were intended partially as a means of meeting the growth 
in machinebuilding's needs for semifabricates, but they were also in- 
tended to replace existing smaller facilities attached to individual fac- 
tories. Production in these latter obsolete facilities was to be gradually 
curtailed, and the space converted to other uses.*5 

The program was, in fact, put into action. The regional foundries 
were established in Moscow and Leningrad, and a third foundry (at- 
tached to the Podol'sk sewing machine plant), which in late 1931 was 
described as the second largest foundry in the entire Soviet Union, was 
built. Within the Administration of Heavy Machinebuilding, the invest- 
ment plan for 1930/31—1934/35 was based on creating specialized 
foundries and forges to service the industry as a whole, making most 
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plants of the industry heavily dependent for their semifabricates upon 
these creations.*? 

The policy was an unmitigated disaster. The case of the Saratovskii 
Combine plant, which was brought into operation about January 1932, 
exemplifies in a particularly striking fashion the general experience. 
Saratovskii had been built on the principle of subcontracting out much 
of its work, including a good deal of its grey-iron casting, to other agri- 
cultural equipment factories. Nevertheless, within a few months from 
the time it started production the factory was experiencing such difficul- 
ties in obtaining supplies that it received permission from its Commis- 
sariat to build a foundry shop of its own. 

During the first five months of 1932, a major agricultural equipment 
plant, Kommunar, had shipped to Saratovskii only 53 per cent of the 
grey-iron castings agreed upon. Yet Kommunar's foundry facilities 
were grossly underutilized; its total 1932 production constituted a bare 
55 per cent of its 1927/28 tonnage.‘S Despite the widespread under- 
utilization of foundry facilities in the agricultural equipment branch,*9 
administrative authorities found it preferable to permit still further ex- 
pansion of foundry capacity rather than to provide the necessary pig 
iron and scrap to the factories already possessing foundries. For the 
alternative would have necessitated measures to compel these factories 
to produce the castings needed by the Saratovskii plant rather than to 
utilize their additional foundry potential — and the supplementary raw 
materials which central authorities would have had to allocate to them — 
in increasing their own output of finished products; the record made it 
appear doubtful that such measures could have been enforced. 

Jt was the young machine-tool industry which bore the brunt of the 
policy of attempting to build centralized foundries.5? (There is no record 
of any actual construction of large independent forges.) Perhaps because 
of this subbranch’s lack of size and resultant administrative weakness, 
it was made heir to the Moscow and Leningrad regional foundries.5t 
Even in the late prewar years, the factories of this subbranch purchased 
over half of their casting needs; in this regard, they appear to have been 
unique within the Soviet machinebuilding industry.?? 

Construction work began in 1929 and 1930 on the two regional found- 
ries: Stankolit in Moscow and Tsentrolit in Leningrad. By 1932, when 
the Moscow plant was placed in operation, its intended role had already 
been narrowed to that of supplier of castings for machine tools alone. 
This narrowing of focus, of course, greatly eased the task of organizing 
its shipments and of co-ordinating its scheduling with that of its cus- 
tomers, since all were under the same administrative body. Yet, despite 
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this administrative simplification, the plant appears to have performed 
badly throughout the prewar years. In 1934, its castings were singled 
out as being of peculiarly poor quality. In 1937, a lead article in the 
machine-tool journal complained that centralization of foundry produc- 
tion for the industry in two foundries had played a large role in holding 
back the mastery of new types of machine tools; it was often impossible 
to purchase castings needed for experimental models. By 1940, Stan- 
kolit’s percentage of scrap, use of molding sand, and use of auxiliary 
fuel seem to have been no better than average for Soviet machine-tool 
foundries in general — despite the much-vaunted production economies 
expected to result from specialization. The experience (see below) of 
Tsentrolit in Leningrad would suggest the reason why, by 1937, Stanko- 
lit had still not been completed to its designed size; one would suspect 
that its customer plants objected and insisted on building their own 
foundries. 

It is not until 1953 that one hears of the actual achievement of the 
long-expected cost economies in Stankolit.5? Even then, since no de- 
tailed data supporting this accomplishment are given in the sources, it 
is not clear that the evidence was conclusive. 

The Tsentrolit plant of Leningrad was originally designed with a thirty 
thousand ton annual capacity, and was intended primarily to supply 
the additional iron-casting needs of four Leningrad plants of the turbine 
and diesel industry. At the end of 1932, three years after construction 
had begun, none of Tsentrolit’s shops were yet working regularly. More- 
over, two of the four plants whose needs it had been intended to satisfy 
had been shifted to the jurisdiction of a different subbranch administra- 
tion; these two plants were refusing to contract for iron castings from 
Tsentrolit and were instead setting out to build their own individual 
foundry shops. This development left the plans for Tsentrolit up in the 
air, since its remaining planned customers would absorb no more than 
50 per cent of its designed capacity output. At this stage, the Tsentrolit 
management was planning for production of sixty thousand tons of cast- 
ings by 1936, intending to supply miscellaneous Leningrad firms; but 
Tsentrolit’s superior administrative organ had a substantially lower ca- 
pacity target, predicated on the basis that the plant would supply only 
firms of its own subbranch. 

Sometime between 1933 and 1937, Tsentrolit was transferred into the 
jurisdiction of the machine-tool and tooling subbranch. It shipped thou- 
sands of tons of castings to plants of this subbranch located outside of 
Leningrad. It was still finding trouble in gaining acceptance from Lenin- 
grad machine-tool plants, and in late 1936 these forced the drastic 
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reduction of its designed capacity to only nine thousand tons annually. 
(What was involved here was clearly interfactory competition for invest- 
ment funds earmarked for foundry facilities.) In April 1937, the Com- 
missar of Heavy Industry temporarily threw out the entire concept of a 
plant producing only castings: he ordered that a factory producing heavy 
machine tools should be built immediately on the site of Tsentrolit, using 
the foundry facilities simply to supply its own needs. It is not known 
whether this order was ever carried out, but it is relevant that in 1940 
Tsentrolit was under the jurisdiction of the heavy machine-tool branch. 

In 1957, Tsentrolit in fact possessed its originally designed capacity 
of thirty thousand tons of grey-iron castings. But it was still in trouble 
with the neighboring machine-tool plant which had been one of the vic- 
tors in 1936. This plant was in the process of building a second foundry 
of its own, despite the fact that Tsentrolit, in order to utilize capacity, 
already had to ship annually out of Leningrad some eight thousand tons 
of precisely the same kinds of castings that this machine-tool plant used. 
The drive for intrafactory vertical integration, intended further to reduce 


dependence upon other plants even in the same subbranch, was still in 


full force. 
To the extent that machinebuilding plants have purchased their cast- 


ings, their purchase orders have been very heavily concentrated in firms 
under ‘a common administrative organization. Until the industrial re- 
organization of 1957, this meant that such subcontracting was organized 
within individual industrial subbranches. In 1957, for example, a study 
of nine machinebuilding subbranches showed that the average percentage 
of sales of grey-iron castings which went to other firms of the same sub- 
branch ranged from 84 to 96 per cent for six of them, and was more 
than 60 per cent even in each of the remaining three.** 

The reason for such concentration of purchases within a single sub- 
branch (through 1957) is not hard to find. During the first quarter of 
1955, for example, factories of the heavy machinebuilding subbranch 
fulfilled only 50 per cent of their quotas for supplying steel castings to 
other plants.55 As a consequence of this type of situation, there were 
continuing efforts to concentrate purchase orders where administrative 
pressures for fulfillment would be greatest. Thus, 90 per cent of the 
purchases of steel castings in the Soviet Union during 1937 were planned 
to cross regional boundaries '* — doubtless so that seller and buyer might 
both be within the jurisdiction of a single ministry. 


Although no aggregative data are available to show the effects of 
Khrushchev's post-1957 renewal of efforts at organizing regional found- 
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ries and forges," there are materials which make possible comparison 
between Soviet “make or buy” decisions and the situation both in Russia 
before the Revolution and in the United States today (see Table 5.1). 
Unfortunately, we have no Soviet postwar figures of this type. But 
the leading Soviet author on this subject, in a study published in 1961, 
considered the American percentages as extraordinary by Soviet stand- 
ards. He noted that the number of manual workers employed in 


Table 5.1 


Purchases by machinebuilding firms as a percentage of their total consumption of 
each type of castings, Russian and the U. S. (selected years) 


Tron castings 


Grey iron 
Country and year Total only Steel castings 
(per cent) (per cent) 

Russia, 1910-1912* 27 27 24 
USSR, 1937 Plan? - 15 30 

1938* - 16 16 
U. S.,? 1947 74 73 88 

1954 74 74 81 

1958 83 83 82 


Source: See notes below. 

* Ministerstvo torgovli i promyshlennosti, Fabrichno-zavodskaia promyshlennost’ 
evropeiskoi Rossii v 1910-1912 gg., Issue No. 6 (Petrograd, 1914), pp. 34-37. Per- 
centages refer to weight. The figures given are the proportion of grey-iron castings 
for "machining and other" uses as well as of total malleable-iron castings and of 
total steel castings, which were produced by the census industry of Russia and 
sold by the producing factories. It is unlikely that foreign trade in these semifabri- 
cates was great; thus the percentages of purchases must have been similar to the 
sales figures or, more likely, lower as a result of net sales to enterprises too small 
to be covered by the census. 

If data for all grey-iron castings were used, the first two figures in the row would 
each be 33. 

* Computed from V. Shestopal and L. Berri in Plan. Khoz., No. 7, 1937, pp. 
25—26, and from Za Ind., June 10, 1937, p. 2. Percentages refer to weight. Although 
it is not made clear in the sources, it would appear that these figures relate to all 
production and purchases of grey-iron and steel castings whether or not they were 
produced or used in machinebuilding. No data are available with regard to mallea- 
ble-iron castings, but in 1936 these comprised only 5 to 6 per cent of total iron 
castings (ibid.). 

° Berri, Spetsializatsiia, p. 200. These percentages refer to consumption by firms 
of the Commissariat of Machinebuilding. It is unclear if percentages are derived 
on the basis of weight or of value. 

* U.S. Department of Commerce, Bureau of the Census, Census of Manufactures: 

(Notes to Table 5.1 continued on p. 158) 
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specialized foundries in the United States in 1954 was three times the 
number employed in foundries and pattern shops of machinebuilding 
plants proper, while the number in specialized foundries in the Soviet 
Union was negligible during the postwar period"? just as it had been 
before the war.9? 

In his 1961 study, the same Soviet author attributed much of the fault 
for the low level of foundry mechanization and poor organization of 
production to the absence of specialized foundries. Other writings have 
emphasized the related issue of the importance of size for efficient foundry 
operation. Plans for Leningrad in 1958 and 1959 called for the closing 
of twenty-six of the forty-one iron foundry shops in the city which pro- 
duced less than one thousand tons of castings each annually.?' Doubt- 
less significant economies could be achieved in this fashion. (An Estonian 
study found that the investment required to build a regional foundry with 
thirty thousand tons capacity would be only two thirds as great as that 
needed to expand a group of existing foundry shops by the same 
amount.5?) Nevertheless, during 1962-1963 some 50 per cent of all iron 
castings and 60 per cent of steel castings produced in the Russian Re- 
public came from shops with a capacity of under one thousand tons 
annually. 

It would be a mistake, however, to neglect the fact that a fair number 
of Soviet foundries must be quite substantial. In 1933, it was claimed 
that the average annual capacity of iron foundry shops in the Soviet 
Union was 6,200 tons — perhaps some 50 per cent above the American 
average in 1929. For steel foundries, the average Soviet figure was 5,000 
tons as compared to 6,600 tons in 1933 in the United States. By 1936, 
the average output per foundry shop within the Commissariat of Ma- 


Notes to Table 5.1, continued 
1947, 1954 and 1958 (Washington, D.C.). Percentages refer to weight. For com- 
parability with the Russian figures, the ratio used is not that of purchases to con- 
sumption but rather that of: 
total shipments including interplant shipments within the same company 
total shipments + castings produced and consumed by the same plant in 
non-foundry establishments 


The figures do not appear to be heavily influenced by the fact that all castings 
(except those produced and consumed in foundry establishments) are included 
instead of just those used by machinebuilding firms. To test this hypothesis, the 
percentages were recalculated after the exclusion of all “cast iron soil pipe and 
fittings” shipments — these excluded shipments being taken as a proxy for grey-iron 
castings which were not worked on or used in machinebuilding firms. Such exclu- 
sion did no more than reduce the grey-iron castings’ percentages from 74 to 72 
in 1954, and from 83 to 82 in 1958. 
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chinebuilding had risen to close to 8,500 tons for iron foundries and 
to 10,500 tons for steel foundries. In Leningrad in the middle 1950’s, 
half of the foundry shops produced roughly 90 per cent of the castings pro- 
duced; these larger shops averaged about 6,000 tons of castings an- 
nually.9* 

Thus it would appear that Soviet machinebuilding has been able to 
compensate to some extent for its organizational weakness of being un- 
able to break away from vertical integration in its factories. In part these 
output levels have been achieved by concentration on the construction of 
large machinebuilding factories which can absorb the production of 
good-sized foundries. In part, their achievement is a result of the fact, 
which we shall document and explain below, that castings represent a 
larger share of the weight of Soviet machinery than of American. But 
each of these ameliorating factors has its own deleterious side. 


OTHER ASPECTS OF VERTICAL PLANT INTEGRATION 


Steel production in machinebuilding plants. Soviet machinebuilding 
plants appear remarkable in that they are very heavy producers both of 
ingot steel and of rolled steel. Despite the great increases in total steel 
production in the Soviet Union which occurred during the 1930's, ma- 
chinebuilding plants actually increased their share of ingot production 
during this period, and they came surprisingly close to maintaining their 
original share during postwar years (see Table 5.2). 


Table 5.2 


Production of steel by machinebuilding plants as a percentage of total production of 
each type of steel in the USSR (selected years) 


Year Ingot steel Rolled steel 
(per cent) (per cent) 
1927/28" 17.8 18.0 
1930° i 17.1 
1932 Plan" - 10.3 
1940* 20.2 15.1 
1950* 17.1 11.7 
1955* 15.7 10.6 


Source: See notes below. 

Note: Machinebuilding's greater importance in the production of ingot steel than 
in rolled steel is doubtless accounted for by the importance of steel castings and 
forgings in machinebuilding's total steel consumption. 

* B. I. Borisov and Iu. B. Feilgel'son in Metall, No. 7, 1929, pp. 62 and 64. 

* Pepper, Sukharevskii, and Kholmianskii in Plan. Khoz., No. 3, 1932, p. 124. 

* TsSU, Promyshiennost' SSSR, p. 109. 
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sation 8 I have stated, was directly contrary to the approach 
some Soviet economists during the early 1930's: that of 
advocat e make-ready functions of casting and forging from the 
detaching ding Plants and linking them to the metallurgical works. 
machineboll in Table 5.2 ticularly striking in view of 

fgures in Table 5. are particularly striking in view o the fact 

m hinebuilding's share in the nation's total consumption of rolled 
that mac petween 43 and 47 per cent during the 1930’s.°* The machine- 
metal Ate thus produced over one third of its own total needs of 
eee and roughly two fifths of its fabricating needs. One might 
in note the failure until the 1950's to achieve the percentage reduc- 
in in machinebuilding's share in the production of rolled metal which 
had been planned for 1932, 

The first Five Year Plan proposed considerable production of rolled 
metal by a number of the metal-fabricating plants; this was a sensible 
enough approach in view of the national steel shortage and the possibili- 
ties for relatively cheap expansion of capacity through extension of 
existing facilities. It was intended that these plants would specialize in 
the output of alloy steels both for their own and for their neighbors’ 
needs, while depending upon the iron and steel industry proper for ordi- 
nary carbon steel. Yet the 1932 annual plan allowed the metal-fabricat- 
ing plants to produce a substantially lower ratio of alloy to carbon steel 
than was the case in the iron and steel industry proper.®* 

Why this reversal between Five Year Plan and annual plan? Plainly, 
the reason was that by 1932 those metal-fabricating plants which were 
fortunate enough to have open hearths and rolling mills attached to 
them! had oriented their production toward meeting all of their own 
needs — both for alloy and for carbon steel — and away from selling 
alloy steel to other metal-fabricating plants. The 1932 annual plan was 
an acceptance of the status quo. In view of the grave difficulties en- 
countered in securing regular deliveries of any type of steel, such an 
orientation — even though away from high-priority and high-value prod- 
ucts — made perfect sense as seen from the perspective of the produc- 
ing plants. Yet it seems to have been recognized that this development, 
together with the continued expansion of steel production by machine- 
building plants, entailed significant long-run diseconomies from a na- 
tional point of view.® 

Fasteners and tooling. Not only specialized fasteners but even stand- 
ard fasteners such as ordinary nuts and bolts have continued to be widely 
produced for firms’ own consumption. Although specialized fastener 
plants exist, their production is heavily supplemented by the output of 
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consumer factories — which in this way protect themselves against sup- 
ply breakdowns. 

In 1948, for example, one large machine-tool plant produced 91 per 
cent of its own fastener requirements. A second annually produced some 
541 different types, totalling 1.8 million units, while purchasing some 3.6 
million units. 

The diseconomies of this procedure have been serious: excess use of 
capital equipment, labor, and materials have resulted simultaneously.” 
Essentially, this state of affairs has resulted from the fact that production 
has tended to be by turret lathe instead of by cold-upsetting — a conse- 
quence of the relatively small scale of the production of individual types 
of fasteners by user factories. 

Production of standardized tooling is in much the same organizational 
state as the production of fasteners, and the cost effects are also similar. 
As of 1934, the few specialized tooling plants were engaged virtually 
exclusively in producing cutting and measuring tools for the automotive 
and tractor industry; in fact, they even used the inch system rather than 
the metric system.” In 1958, the specialized tooling industry produced 
only one ninth the output of the tooling shops in the rest of the machine- 
building industry.”* Over half of completely standardized tooling is pro- 
duced outside of the tooling industry; the cost of production of such 
tooling in the auto industry—-a very large consumer, and thus one 
which should benefit from scale economies — has run four times that 
in specialized plants.?? Khrushchev complained as recently as 1962 that, 
as a result of the "scattered and ineffective" organization of tooling pro- 
duction, annual losses were totalling twice the value of the fixed capital 
of all the specialized tool plants." 

The prevalence of such decentralized production for factories’ own 
consumption sets up a vicious circle of rejection of standardization of 
parts, and thus also of tooling and of fasteners. This is because, even 
when the best standards are chosen, there are bound to be major con- 
flicts in the process of design between short-run and long-run cost sav- 
ings — and the inability to depend on purchasing standardized items 
tends to weight the balance severely. 

In designing a new product to be produced in a particular factory, 
should parts be included which, although they do not fit into the national 
standardization pattern, are already being produced for other products 
in that same plant, with the result that jigs and fixtures are locally avail- 
able? Typically, production men at the factory level have argued for 
the use of such parts on the ground that this practice will greatly reduce 
the difficulties involved in getting the new product into production.'5 
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However, if this design path is followed, it becomes increasingly difficult 
to replace the parts later with standardized items; such substitution is 
likely to require redesign of the entire product, and thus retooling of 
much of the production process. As the production volume of the new 
product expands, there will be ever-greater objection at the factory level 
to the carrying out of this task in view of its inevitably negative influence 
on the maintenance of current output levels.** An alternative is to modify 
the national standards by accepting into the national standards the parts 
which are currently used locally; but this is the road to chaos. 

An intermediate position on standardization is to adopt standards 
relevant only for a particular organizational grouping of firms. In die 
forging, for example, the system of tolerances used in machinebuilding 
in 1953 differed according to the subbranch of the producing firm. In 
shipbuilding, tolerances were solely negative; in the automotive and trac- 
tor industry, they were generally both positive and negative but non- 
symmetrical; in still other branches, tolerances were symmetrically plus 
and minus.“ The same blueprint would thus be given a different stand- 
ard interpretation in each subbranch. Clearly, such a situation could 
only serve to rigidify further the existing compartmentalization of the 
economy. The existence of such differences in branch standards at the 
time of the 1957 industrial reorganization must have contributed its 
mite to the prevention of successful implementation of the newly re- 
emphasized policy of regional subcontracting and of the building of 
regional component plants.** 

Spare parts production and maintenance. Spare parts production has 
been a peculiarly sore spot in Soviet industry. By and large, it is fair to 
say that each branch organization has been thrown on its own resources 
with regard to the major problem of maintaining its production equipment. 

As late as 1961, a Soviet authority declared that spare parts for the 
machinery they had originally manufactured were produced on a signifi- 
cant scale only by plants of the automotive, tractor, and agricultural 
equipment subbranches.'? Consumers were more or less on their own 
with regard to other products. 

The situation which exists in even the favored areas is shown by 1955 
data for the percentage of tractors out of commission in agriculture 
throughout the Soviet Union:?? May, 27 per cent; June, 40 per cent; 
and August, 34 per cent. 

This high down time seems to have been the result primarily of short- 
ages of maintenance facilities and of spare parts. In 1956, the Ministry 
of Agriculture itself produced about 10 per cent of all the metalcutting 
and 24 per cent of all the forging and pressing machine tools produced 
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in the entire USSR.?! This production was quite expensive and seems 
explicable only by the dual problem of a need to produce a large volume 
of spare parts and of inability to purchase the required machine tools. 

The situation in the steel industry is probably reasonably representa- 
tive of general conditions. During the years 1953 and 1954, the industry 
purchased from all machinebuilding ministries taken together a total of 
only 14,000 tons of spare parts and of semifabricates for spare parts 
production. Repair shops of steel plants, together with specialized plants 
within the Ministry of Iron and Steel itself, produced 436,000 tons of 
spare parts during the same two years.® 

Similarly, a good deal of original equipment is produced by the users. 
Several examples can be cited. In 1955, there was only one plant in the 
Soviet Union specializing in the production of basic foundry equipment; 
thus machinebuilding plants had to supply much of their own needs for 
such equipment. As of 1952, there were no plants marketing special 
hand trucks used for carrying forging dies within a plant to the appro- 
priate press or hammer.*! In 1955, the Ministry for Construction Equip- 
ment and Road Building Machinery produced 260 excavators of a given 
type; but two consuming ministries produced respectively 70 and 60 
excavators of the same type, at a per-unit cost 50 to 100 per cent 
greater.® 

The result of this need for the self-reliance of plants in the fields of 
maintenance, production of spare parts, and even production of some 
original equipment is shown by the comparison of the distribution of 
the total national stock of metalcutting machine tools in Russia and in 
the U.S. set forth in Table 5.3. 

These data should be considered together with the insignificance of 
net transfers of older and less efficient equipment from the metalworking 
branches to other sectors of the economy. In April 1932, exactly the 
same percentage of machine tools in the machinebuilding branches as 
in the rest of the economy had been installed during the previous three 
and one quarter years.5 In 1958, the machinebuilding branches actually 
had a lower percentage of machine tools under ten years of age than did 
the rest of the economy.5? 

Table 5.3 shows the magnitude of difference between the patterns of 
utilization of metalcutting machine tools in the USSR and in the United 
States. The Russian pattern obviously represents a far less efficient use 
both of capital and of labor force. The unfavorable comparison is made 
by Russian authors themselves: Sorokin in 1933 and Kheinman in 
1961.9? Furthermore, the Soviet pattern displays degeneration between 
1932 and 1958. 
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Table 5.3 


Distribution of the national stock of metalcutting machine tools in the USSR and 
the U.S., 1932 and 1958 


880800000 


Metalcutting machine tools USSR US. 
1932 1958 1958 
em 
(per cent) 
Percentage of all metalcutting machine tools in 
the country located within the metalworking 
industry ] 62* 58° 78° 
Of these, those engaged in other than main- 
tenance of the equipment of the same plant 
where the machine tools were located S7" 53^* 165 ! 


Source: See notes below. 
Note: The American percentages are obviously much less reliable than are the 


Soviet. It may be presumed, however, that they are of the proper order of magni- 
tude. Kheinman has been able to use two other studies of individual American 
industries as a rough control on the Factory Management and Maintenance data, 
and he seems satisfied that the results check. 

* TSUNKRU, Sotsialisticheskoe stroitel'stvo, 1934, p. 55 and TSUNKhU, Oboru- 
dovanie, III, table 8, pp. 34-35. Data are for April 1932. In order to increase com- 
parableness with the likely USSR 1958 definition, the machine tools described in 
the sources as being in "other" industry have been assumed to be in sectors of 
the economy other than military industry. Thus they are included in the denomina- 
tor but not in the numerator. If they were to be excluded entirely from the fraction, 
the metalworking industry figure would be increased by 2 per cent. 

è Kheinman, Organizatsiia, pp. 169-70. 

* Ibid., pp. 169-70. The original data for the metalworking industries as a whole 
come from a survey conducted by the American Machinist. 

* The percentage of machine tools in the metalworking industries which were 
engaged in repair work is taken as the absolute number so utilized in April 1932 
divided by all others which were not then out of commission because they were 
undergoing repairs or needed repairs. 

* Kheinman reports (ibid.) that 8 to 10 per cent of the machine tools in the metal- 
working industries were used for maintenance purposes. I have used a 9 per cent 
figure. 

f In order to estimate the percentage of the American metalworking industries’ 
machine-tool stock which was used in maintenance work, I have assumed that it 
bore the same relationship to the Soviet percentage as did the share of manual 
workers in the two nations’ total industry (Soviet definition) who were engaged in 
maintenance activities during 1957-58. (All employment in specialized repair 
plants as well as in internal transport and warehousing processes, for the reasons 
given in Table 5.4 and note 104 below, is deducted from both fractions.) The 
American share of manual workers engaged in repair was computed by Kheinman 
on the basis of a survey published in Factory Management and Maintenance, Sep- 
tember, 1957, pp. 109-19. This survey covered 226 firms, with a labor force of 
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SUCCESSFUL SUBCONTRACTING 


We have seen that, by and large, Soviet metal-fabricating has been 
organized on a vertically integrated basis, factory by factory. But it would 
be a mistake to disregard the instances of success in subcontracting. 

Ball bearings and electrical equipment for machinery have long been 
produced mainly in specialized plants. Specialized works have been organ- 
ized to produce machine-tool chucks, oil cups for tractors, dies and plates 
for agricultural equipment plants, springs for automobiles, etc., although 
there are no indications of the extent to which these plants meet the total 
demand for such components.®® On the other hand, it would appear that 
specialized gear and piston production still had not been organized by 
the end of the 1930's. In 1954, all railroad-car plants still produced their 
own springs. 

Although the automotive and tractor plants have been considerably 
more integrated than their foreign counterparts, subcontracting of com- 
ponents seems to have developed further here than in other Soviet ma- 
chinebuilding industries. Doubtless a major reason for this relative success 
was the placing of component producers under the administration of this 
subbranch, with the intention that they produce exclusively for its con- 
sumption. In 1937, for example, eleven of the thirty-seven largest plants 
which sold goods to the automotive and tractor industry were specialists 
in items intended solely for this subbranch.?! 

The principal success, however, seems to have been achieved in the 
organization of temporary subcontracting relationships needed to ensure 
the rapid production of ultra high-priority items. Thus, the Izhorskii plant 
of Leningrad had the prime responsibility for the production of the first 
two blooming mills produced in the Soviet Union. But other factories put 
in a total of 237,000 machine-hours in subcontracting work on these two 
mills.°? In 1934, there were one hundred different plants, in eight differ- 
ent subbranches, engaged in work on iron and steel equipment.*? 

The greatest single achievement was probably in the production of 
railroad freight cars in the middle 1930's. Production in 1935 was triple 
the volume of 1934. Moreover, the desirability of this sharp increase was 
determined only in December 1934, when the 1935 program was raised 
from a “maximum of forty thousand units” to eighty thousand cars. Some 
new plants from other subbranches were temporarily drawn into the full- 
time production of freight cars. Of considerably greater importance, how- 
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175,000 employees, operating in almost all branches of manufacturing (Kheinman, 
Organizatsiia, pp. 67—74). 
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ever, was the subcontracting out of work to some thirty-six other factories, 
including some of the largest in the Soviet Union.” The relative simplicity 
of the product was doubtless important in permitting the quick solu- 
tion of the technological problems involved, but it was irrelevant to the 
solution of the more intractable organizational problems. 

It would appear that this sort of subcontracting was feasible because 
of the temporary priority of the products being produced. The Soviet 
government and Communist Party could ensure that factory managements 
would give maximum attention to their subcontracting obligations when 
these were restricted to a few products and to a limited number of cus- 
tomer plants. Success in meeting these obligations could be treated as 
the principal indicator of over-all plan fulfillment for these factories. 
What the Soviet government has proven unable to do is to organize such 
relationships on a widespread and continuing basis; for in such a rela- 
tionship, subcontracting objectives have quickly become subordinate to 
the more traditional criteria for evaluating factory plan fulfillment. What 
could be done as a sporadic effort with high priority could not be routin- 
ized into a regular economic relationship. 


CASTING 

Up to this point, I have limited myself to considering the effect upon 
plant-wide vertical integration of the fact that the Soviet planning system 
is geared to a sellers’ market. But now let us go further and inquire into 
the effects of the system upon the choice of processes which are employed 
in the machinebuilding industries.” We shall find that casting plays a 
much larger role in Soviet than in American machinebuilding, substituting 
for the working of rolled steel. 

As of 1958, castings represented 40 per cent of the total Soviet con- 
sumption of castings plus rolled steel in machinebuilding. For American 
machinebuilding in the same year, the percentage was only 24 per cent. 
Moreover, this national variation is not an artifact of national differences 
in product mix within the machinebuilding industry; it appears to exist in 
all subbranches. For example, if we consider all machinebuilding except 
the automotive industry,” the national percentages are still 41 and 26, 
respectively.9? 

One result of this Soviet emphasis on casting is that Soviet machinery, 
in general, appears to weigh considerably more than its American coun- 
terparts.?? Not only does this policy lead to a waste of metal, but doubtless 
it often leads as well to lower operating efficiency of the machinery pro- 
duced. On the other hand, it seems likely that the use of casting — par- 
ticularly in the relatively unmechanized form in which it exists in the 
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Soviet Union — conserves on capital at the expense of labor in compari- 
son with alternative processes.°° 

Either of two hypotheses would appear to explain both the present 
Soviet-American difference in the importance of the casting process, and 
the absence of any major decline over time in the importance of casting 
in the Soviet Union comparable to what has happened in the United 
States.!°° The first of these is that it is because of supply difficulties that 
machinebuilding plants prefer casting over processes requiring receipts 
of rolled metal. For purposes of foundry work, relatively homogeneous 
metal inputs of pig iron or of ingot steel are required. Use of rolled metal, 
however, demands a wide range of metal inputs of different dimensions, 
shapes, and chemical consistencies. The same supply difficulties in the 
Soviet planning system which have caused machinebuilding firms to stress 
vertical integration should also lead them to a preference for castings. 

The second hypothesis is that the preference for castings in the Soviet 
Union results from a general effort to substitute labor for capital wherever 
this is feasible. The evidence for this hypothesis will be presented in 
Chapter 6. 

Since either of these hypotheses would explain the fact that castings 
are used more extensively in Soviet than in American machinebuilding, 
there is no way for us to distinguish between them as an explanation of 
the observed phenomena. For the same reason, the castings data cannot 
be used as evidence to support either of these general hypotheses about 
Soviet economic behavior as a whole, However, there are good independ- 
ent data supporting both hypotheses as general propositions, and it is 
my view that both probably contribute in a mutually supporting fashion 
to the Soviet preference for casting as a metalworking process. 


THE EFFECT OF THE ECONOMIC SYSTEM ON TECHNOLOGY 


Soviet doctrine has long held that a two-way cause and effect relation- 
ship exists between a nation’s technology and its socioeconomic system. 
It is the influence of the economic system on technology which is of par- 
ticular interest to us. 

As one Soviet author put the matter in 1930 — while arguing against 
mechanical transposition to Soviet soil of even the best models of foreign 
technology — decision-makers in any economic system should use eco- 
nomic rather than purely technological criteria of rationality. Under 
capitalism, the fundamental economic criterion is that of maximizing 
profit. The fundamental socialist criterion, he argued, must be the mini- 
mizing of total labor inputs (including those embodied in capital) for a 
given bill of goods. The result of this distinction is that a socialist economy 
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is bound to use more capital-intensive technological methods than are 
available to capitalist societies, for the former is freed from hindrances 
to development which exist under capitalism.1° 

When one looks at the actual state of the Soviet economy, compared to 
the American, it is difficult to find an expression of the theoretic differences 
expounded by Soviet doctrine. Clearly, it is the American economy which 
employs a more capital-intensive set of technologies.'? Around 1930, it 
was confidently predicted that subcontracting would proceed further in 
Soviet than in American machinebuilding because of the inherent advan- 
tages of socialist organization of production; ^? in fact, as we have seen, 
the reverse has been true. 

But the failure of the usual Soviet case to stand up to the evidence of 
international comparisons is no reason for us to reject the underlying 
theory that the nature of a socioeconomic system can have an effect upon 
technology. Specifically, it seems difficult to explain the stunted develop- 
ment of subcontracting and of specialized spare parts production in the 
Soviet metal-fabricating industries without attributing it to the nature of 
the Soviet economic system. For we must find some means of explaining 
why these industries, despite their great absolute expansion, have devel- 
oped for a span of thirty years in a pattern which is perverse both from 
the point of view of optimum allocation of resources and of the unanimous, 
regularly expressed opinions of Soviet leadership. 


Table 5.4 
Effect of vertical integration on employment in Russian machinebuilding 
as revealed by comparison with U.S. industry, 1954-1959 


Manual employees in respective functional 
sectors of machinebuilding as a percentage of 
total manual employees in machinebuilding 
(excluding those in internal transport and 
warehousing)" 


Functional sectors USSR U.S. 
(per cent) (per cent) 
Repair and maintenance of 
equipment 14.9 3.3 
Tooling production and 
maintenance 8.9 6.5 
Casting 12.5 24 
TOTAL 36.3 122 


Note: For a consideration of complicating factors, see note 104. 
Source: Computed from Kheinman, Organizatsiia. The Soviet data are based on 
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The magnitude of the distortion of resources use can be seen from 
Table 5.4. Vertical integration in Soviet metal-fabricating has led to a 
state of affairs in which three factory functions accounted in the 1950’s 
for 36 per cent of all Soviet machinebuilding employment outside of in- 
ternal transport and warehousing, compared with only 12 per cent in 
American machinebuilding. If we were to take into account employment 
in specialized factories, outside of the machinebuilding industries proper, 
which perform these same functions, the distinction shown in Table 5.4 
between the two nations would only be increased. 

Ad hoc reasons simply will not suffice as an explanation for such a 
long-continuing state of affairs. Of course, this is not to say that such 
reasons have no relevance whatsoever. In 1953, for example, one plant 
which had idle foundry and forging capacity could not accept subcon- 
tracting orders because its wage fund was linked solely to its production 
of a designated type of output, and thus it could not legally pay wages 
for any work but this.1°° Certainly, there must be individual plant man- 
agers who would wish to accept temporary subcontracting contracts so 
as to fill up gaps in their scheduled production? but who are prevented 
from doing so by administrative malpractices such as this. Others are 
doubtless dissuaded by the fact that one instance of temporary subcon- 
tracting may saddle a factory permanently with production tasks which 
are entirely inappropriate to its own production organization and stock 
of equipment.!97 

However, unless we are willing to argue that Soviet administrators have 
been so inept that in thirty years they have been unable to find solutions 
to these sorts of specific management muddles, we must look for some 
deeper explanation of the state of things. Military considerations in case 
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a study of 160 firms, employing 424,000 manual workers, carried out during 1956— 
1959. American foundry workers' data are based on the U.S. Department of Com- 
merce, Bureau of the Census, Census of Manufactures: 1954 (Washington, D.C.). 
The proportions of workers engaged in maintenance of equipment, in tooling, and 
in internal transport and warehousing in American machinebuilding are based on 
Kheinman's estimates made from the Factory Management and Maintenance study, 
published in September 1957. The American data appear to be considerably less 
reliable than the Russian. 

* Employees in internal transport and warehousing processes are excluded from 
the total, on the grounds that such workers service the three functions treated in 
this table to roughly the same extent that they service other functions. Since the 
Soviet proportion of transport and warehouse workers is much higher than the 
American, inclusion of such workers in the base of our computations would inap- 
propriately bias the Soviet percentages downward. 
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of war have been suggested by one American writer.1°S But it seems diffi- 
cult to reconcile the notion that top Soviet administrators have actually 
desired the existing factory integration with their repeated statements 
and urgings to the contrary over the decades. 

I hold that the underlying cause for Soviet vertical integration on a 
factory level rests within the Soviet planning system itself. The roots ap- 
pear to be embedded jointly in the system of physical planning and in 
the necessity for choosing one or another key success indicator — how- 
ever many subsidiary indicators are also utilized. They are buried in 
the insistence of Soviet leaders on full utilization of the capacity of capital- 
intensive industries — specifically, of the basic metals industries. They 
are grounded in the Soviet belief that results should be achieved quickly, 
that inefficient managements must be replaced, and that it is thus necessary 
to judge the success of individual managements regularly and at brief 
intervals; under these circumstances, short-run considerations must dom- 
inate. (These points will be developed in Chapter 7.) 

In recent years, there have been efforts both in the Soviet Union and 
in some of its east European allies and Yugoslavia to change these ground 
rules as to how a socialist economy should be operated. But the conflict 
between short-run and long-run considerations has prevented these efforts 
from proceeding too far (except, perhaps, in Yugoslavia) and has forced 
backsliding in the direction of traditional approaches. 

It would appear that vertical integration is implicit in the sort of plan- 
ning system which has prevailed within the Soviet Union from the days 
of the first Five Year Plan to the present. Here are very great long-run 
diseconomies of production organization and thus of technology as 
well — to set against the achievements of economic development which 
have been attained by this same socioeconomic system. It seems likely 
that this system cannot be reformed except by a major investment in 
organizational change. Such an investment would include not only inputs 
of skilled manpower; it would also, in all probability, involve sacrifices 
of current production over a period of years. For it would require self- 
restraint by central planners in renouncing the kinds of measures which 
best assure maximum production from the existing industrial capacity 
organized in the existing fashion; only through such self-restraint could 
an improved production organization, resulting from specialization by 
components and by process, be attained. 


6. THE ISSUE OF CAPITAL INTENSITY 


DuniNG the years since World War II, one of the issues of the interna- 
tional debate as to the best path of economic expansion in underdeveloped 
countries has been the choice of technology appropriate for producing a 
defined product mix. The discussion has revolved around the desirability 
of substituting tangible capital for labor. 

It is the empirical thesis of this chapter that, by and large, Soviet high- 
priority industry — at least as typified by its metal-fabricating branches — 
has in the past substituted labor for capital wherever this was feasible 
within the bounds of technology that was known to the relevant manage- 
ment at the time. Whether or not this was a conscious policy on the part 
of Soviet leaders is not a concern of this chapter. What is asserted is that 
the hypothesis that planners and managers acted as though this were 
their policy seems to fit the observed facts of investment and operations 
in metal-fabricating. 

The hypothesis is significant in its own right as a descriptive generaliza- 
tion about the Soviet economy. However, its relevance for our purposes 
lies in the explanation for this capital-saving behavior; for substitution of 
labor for capital is the direct opposite of what one would have predicted 
on the basis either of Soviet theory or of least-cost calculations. 

Soviet theory, at least until the middle-1950's, has been fairly unequiv- 
ocal in favoring capital-intensive methods of production. The orthodox 
Soviet criterion for proper factor combination has been the minimization 
of “value” (which can be considered as synonymous with the Soviet con- 
cept of “real costs”) per unit of product. Value is defined as the sum of 
all labor inputs, both direct and indirect, and thus its minimization implies 
the use of a zero rate of interest on capital! Although great stress has 
always been laid on a high rate of industrial growth, only recently has it 
become permissible for the orthodox to introduce the element of time as 
an explicit component in cost calculations.? 

To the extent that considerations of money cost play a role in Soviet 
choices among alternative production functions, the pricing of factors 
creates a strong bias toward greater substitution of capital for labor — 
at least by those managements which are in a position to exercise choice 
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— than we would expect in a society organized on lines of static optimiza- 
tion. Thus, pricing of factors is in line with Soviet theory. 

This occurs because, in addition to the direct influence of the absence 
of an interest charge on most fixed capital,? there is an indirect effect as 
well. Since pricing is generally based on cost-plus calculations, with 
planned profit being set as a percentage of cost rather than of the value 
of capital, there is an underpricing of those goods produced with a greater- 
than-average capital/output ratio. Such goods have been particularly 
important as inputs into capital goods (e.g. metal being used in the pro- 
duction of equipment) and as factors complementary to the use of produc- 
tion equipment (e.g., electricity). This phenomenon results in a cost bias 
toward the substitution of capital for labor.* 

Another way of viewing the cost of labor versus capital goods is to say 
that the prices for all producer goods "should" be set at that level where 
demand by consuming organizations — both individual enterprises and 
their superiors — would, provided that their demand was determined by 
an effort at profit maximization, equal the volume of supply predetermined 
by national planners. Distribution according to such prices would provide 
a static optimum, given the constraint of central decisions both as to total 
output and as to product mix of all investment goods. There is no doubt 
that such prices for producer goods would be substantially higher than 
current levels, while money-wage levels could remain unaffected.5 

Thus orthodox Soviet theory as to the appropriate combination of 
production factors, at least as regards labor and capital substitution, has 
been implemented in Soviet pricing and costing policy. This implementa- 
tion has been complemented by a consistent stress on the virtues of 
capital intensity and on the critical importance of labor productivity as 
an index of industrial efficiency. Soviet writers have gloried in the building 
of giant hydroelectric dams and massive grain combines. 

It is obvious enough that capital-intensive methods of production could 
not be applied across the board in the Soviet economy because of the 
shortage of investment funds. In the light of the priority approach which 
is so heavily relied on in Soviet investment policy, it would seem reason- 
able for us to interpret orthodox Soviet theory as being intended to apply 
particularly to high-priority sectors. Since metal-fabricating has been near 
the top of the list of priority industries, we would expect that Soviet theory 
would be applied to this sector if it is applied anywhere in the economy. 

Thus the hypothesized technological structure of the Soviet metal- 
fabricating industries is the reverse of what is called for by Soviet eco- 
nomic theory and, more significant, cannot at all be explained by the 
logic of decision-making rules established for giving a numerical weight 
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(i.e., rubles) to the various cost factors involved in a decision between 
alternative production functions. In order to explain the hypothesized 
factor substitution, we are forced to turn away from examining the prob- 
lem in terms of Soviet quantitative decision rules. We are left with cen- 
tralized blanket decisions and with organizational factors as the sets of 
explanatory variables to be explored. 

The hypothesized behavior pattern, clearly of major significance in de- 
termining the types of technologies employed in Soviet metal-fabricating, 
can only be a direct outcome of organizational factors. The conclusion to 
be drawn is the same as that arising from the previous chapter: namely, 
that organizational considerations have had a substantial long-run quanti- 
tative effect on technology, and thus that the organizational structure 
established in Soviet industry during its formative years in the first Five 
Year Plan is of great significance. 


EXPLANATION OF THE EMPIRICAL THESIS 


The empirical thesis that Soviet high-priority industry has been char- 
acterized by the substitution of capital for labor stands in contrast to what 
in the past has been the view of many of the most competent American 
students of Russian affairs, who have at least partially accepted the Soviet 
generalization that capital intensity was the path taken in Soviet develop- 
ment.® It is true that Soviet writers commend this feature as an outstand- 
ing virtue of the Soviet system while American writers more frequently 
treat it as a defect." But despite these differing evaluations, there seems 
to have been fair agreement between them on the fact that investment 
policy is geared to reducing the labor/output ratio. Many Western stu- 
dents have felt that, as a result of this emphasis, Soviet priority industries 
are organized in a more capital-intensive fashion than is appropriate to 
the relative availability of capital and labor in the Soviet Union. 

The view that excessive capital intensity exists within Soviet industry 
rests on two foundations. The first is the Soviet bias toward using the 
“latest technology" in production processes. This bias is shown both by 
Soviet writings and pronouncements on the subject, and by examination 
of many of the types of newly built equipment actually installed in Soviet 
plants. The second is the fact that orthodox Soviet theoreticians have 
until recent years rejected the use of any rate of interest in determining 
the economic soundness of an investment proposal.? These two bases for 
a common Western view share a heavy emphasis upon Soviet statements 
and cost procedures; the first may also lean on the implicit assumption 
that new technologies which reduce the capital/labor ratio thereby nor- 
mally raise the capital/output ratio. 
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My thesis is thus one which requires considerable substantiation, since 
it flies in the face of what has been the view of many of the experts as to 
the facts, On the other hand, contradictory expert opinion has not rested 
upon empirical examination of the technologies in use in any Soviet 
industry. Thus it cannot be said that there is a body of purportedly contra- 
dictory data to be reconciled with the thesis, data which have been as- 
sembled from the metal-fabricating or any other industries. 

It should be noted that the issue of capital-labor substitution in the 
Soviet economy properly relates only to the output of individual indus- 
tries rather than to that of the entire complex of economic activity. It 
would be misleading to present the argument that, since Soviet leaders 
have laid prime stress upon the development of heavy industry, and since 
such industry is inherently more capital intensive than are rival sectors 
of the economy, the Soviet Union has therefore taken the capital-intensive 
path of development. Such a position would be valid if applied to a country 
which trades extensively with the outside world and shows no bias toward 
autarky. But this condition is not applicable to the USSR. It seems more 
appropriate to say that the USSR stressed development of heavy industry 
over light industry and agriculture simply because Soviet leaders wanted 
a great growth in the home-produced supply of the products of this indus- 
try, and that issues of relative capital intensity in different industries were 
irrelevant.? 

It would be incorrect to extend my thesis that labor has generally been 
substituted for capital in the metal-fabricating industries to the position 
that Soviet metal-fabricating has been organized in such a fashion as to 
minimize the input of physical capital per unit of output. As we saw in 
Chapter 5, organizational factors have frequently led to a lavish use of 
capital. Nevertheless, where the capital/output ratio has been higher than 
that technically required to produce whatever specific product was in- 
volved, as a tule this has not been because capital was being used as a 
substitute for labor but rather because it served as a substitute for organi- 
zational reform. 

The degree of capital intensity existing in industrial production can be 
measured by either of two ratios: the relative quantity of different factors 
of production employed (the capital /labor ratio) or the amount of capital 
needed for the production of a unit of output (the capital/output ratio). 
Of these two ratios, the second is more appropriate for this chapter and 
will be used throughout as the measure of capital intensity.* 


*Unless the contrary is specifically stated, all ratios and statements as to pro- 
ductivity in this chapter refer to average rather than to marginal ratios. 
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Jf production at least until the middle-1950's was so organized as vir- 
tually to conserve capital at all costs, insofar as this could be done by 
the substitution of labor, then the capital/output ratio was minimized. 
But no clear statement can be made concerning the capital/labor ratio. 
This is because there are two types of innovations which reduce the 
capital/output ratio: factor substitution which leads to a reduction in 
the capital/labor ratio, but also the type of innovation which conserves 
both capital and labor in relation to output, and which may actually in- 
crease the capital/labor ratio.1° This second type may be the result of 
scientific or engineering advances, but it may also be made possible by 
such phenomena as increases in scale of output or changes in production 
organization. Alternatively, new capital investment designed to increase 
labor productivity may result in either expansion or reduction in the 
capital/output ratio. In the case of American metalworking industries, 
for example, we find that expansions in the capital/output ratio occurred 
between 1880 and 1909-1919, but that thereafter there were reductions. 
Yet the capital/labor ratio increased during both periods.!! This whole 
argument leads to the conclusion that the capital/labor ratio need not 
move in the same direction as the capital/output ratio. Since it is my 
thesis that — insofar as concerns factor substitution — Soviet planners 
have in fact, although not in theory, been pretty much intent on maximiz- 
ing the amount of metal-fabricating output which could be realized with 
given capital inputs, it is the ratio of capital input to output which seems 
to be most useful for our purpose.!? 

The consistent maintenance of the the principle of minimizing the 
capital/output ratio does not, of course, lead to stable production organi- 
zation and technology. As the total output of the Soviet metalworking 
industry has grown along with standardization of parts, with the steel 
industry's movement toward finer grading of rolled metals, let alone with 
new technical developments such as improvements in carbide cutting 
tools, there has been a constant development of new processes and equip- 
ment within the metal-fabricating industries. These new processes and 
equipment, even though apparently designed to increase output as much 
as possible with a minimum capital input, almost inevitably have had the 
effect, as a by-product, of increasing labor productivity. 

If both capital-productivity and labor-productivity increase over time, 
how can we tell which is the object of policy and which, if either, is its 
by-product? The test lies in the area where substitution between capital 
and labor is possible. Where alternative combinations of factors are 
feasible, and where there is no single one which maximizes both capital- 
and labor-productivity, which combination tends to be employed? This 
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is the test which will be used in this chapter and which leads me to the 
conclusion that, except for specific cases where organizational factors 
have pushed in the opposite direction, capital saving has been the gov- 
erning principle in Soviet technical usage. 

My thesis may be objected to on the grounds that it is improper to treat 
capital and labor as homogeneous factors. For example, a major motivat- 
ing force in Soviet investment policy may have been the economizing of 
skilled labor, of which in the past there has doubtless been a serious 
shortage. An analysis which fails to differentiate between skilled and un- 
skilled labor is incapable of considering such a force, and it ignores all 
the intangible capital investment inherent in the creation of a skilled labor 
force. 

There is doubtless considerable validity to this objection. As will be 
shown below, auxiliary processes in Soviet metalworking have been left 
largely unmechanized. One might argue, as I do, that such mechanization 
was neglected because it would have raised the ratio of tangible capital 
to output, or one may say that it was neglected because resulting labor 
savings would have been only of unskilled and not of skilled labor. One 
might follow me in arguing that heavy investments in production processes 
were of a character designed so as not to increase the ratio of tangible 
capital to output, or one may say that they were intended to replace skilled 
production workers. 

It is most convenient to deal with this issue by first treating labor and 
capital as homogeneous, and then — for all factory operations in which 
this is possible — by differentiating between the effects of policy on the 
utilization of skilled and of unskilled-semiskilled labor. We shall see that, 
in general, there is no evidence that skilled and unskilled labor were 
treated differently with regard to capital substitution. 

We shall consider fixed capital in production facilities controlled by 
individual factories as our proxy for all capital. The justification for this 
treatment is that any specific fixed production facilities are under the 
administration of a single management, and that any suboptimizing deci- 
sions as to the substitution of labor and capital — whether made by this 
management or by its direct superiors in industrial administration — will 
treat in a different fashion other forms of capital which are the responsi- 
bility of other organizations. 

Working capital, although also under the control of the individual 
factory, will be considered separately from fixed capital because of its 
differential treatment in Soviet accounting and administration. Social 
capital will be ignored for reasons presented in the Appendix to Chapter 
6, Section A. 
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In the factual analysis below, metalworking operations are divided into 
production and auxiliary processes. The justification for this division is 
purely empirical. Possibilities for the substitution of capital for labor are 
somewhat easier to find in the area of auxiliary processes. International 
comparisons can be more readily made in this area, since American data 
are available. Finally, American students have been much more ready 
to accept the notion that the Russians economize on capital in auxiliary 
operations than that they do so in production processes.!? It is important 
to show that the hypothesized policy of labor-capital substitution is not 
limited to the area of auxiliary operations. 

Finally, it is necessary to point out that the term “production worker” 
as used in this chapter has nothing in common with the use of the term 
in the U.S. Census of Manufactures. Instead it follows the Soviet defini- 
tion in that it is intended to cover workers engaged in such processes as 
casting, forging, metalcutting, and assembly, as compared with those 
engaged in materials handling, inspection, repair, and bookkeeping. It 
differs from the Russian definition in that both wage and salaried workers 
can fall into either group; but, as a rule, only manual wage earners are con- 
sidered in this chapter. 


AUXILIARY PROCESSES 


The Soviet economist, S. A. Kheinman, has done yeoman service in 
providing a comparison for the 1950's of the proportion of manual 
workers in machinebuilding in the Soviet Union and in the United States 
who are employed in various auxiliary functions. Kheinman's results indi- 
cate a major difference between the two countries with regard both to 
internal transport and warehousing and to maintenance. 

We can see from Table 6.1 that the proportion of all manual workers 
engaged both in internal transport and warehousing and in maintenance 
is extremely high in Soviet as compared to American machinebuilding. 
The American percentages are well outside the Soviet range of averages 
both of plant-size categories and of subbranches. Moreover, the propor- 
tion of total Soviet machinebuilding employment involved is very large: 
31 per cent. 

Materials handling. During the 1920's and 1930's in the United States, 
the major area of factory reorganization — and certainly the prime field 
for substitution of capital for labor — was in internal transport. In a 
survey of companies, Harry Jerome, investigating American mechaniza- 
tion of industry during the 1920's and early 1930's, obtained questionnaire 
information as to 695 labor-saving changes of all kinds; 332 additional 
instances were abstracted from technical journals. Out of the total number 
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Table 6.1 


Manual workers engaged in auxiliary operations 
in the U.S. and USSR, 1956-1959 
(percentage of total manual workers) 


Soviet Union (1956-1959) 


Range for averages of size 
categories of plants" (by 
number of manual workers) 


United 100—5000 Over 5000 
States workers workers 
Auxiliary process (1957) | Average (5 categories) (2 categories) 
Internal transport 
and warehousing 7.4 17.0 16.1-19.9 15.7-17.9 
Maintenance 5.0 13.8 11.8-14.8 13.6-15.2 
Tooling 6.0 74 3.3-7.1 7.44-7.9 
Inspection 6.2% 4.8° 1.2-4.8° 5.0° 
All other 9.8 11.4 1.6-9.7 11.2-13.2 
TOTAL‘ 34.4 54.4 37.8-52.9 54.8—57.0 


Source: Kheinman, Organizatsiia, pp. 65, 71, 111-13, and 116. 

Note: Soviet data are based on a study of 160 firms, with an average employ- 
ment of 2,650 manual workers. Seven of these plants employed an average of 
19,400 manual workers apiece; the remaining 153 plants averaged 1,900. The 
plants are divided into eight size categories, the lowest employing less than one 
hundred workers and the highest employing over ten thousand. For the group 
with less than one hundred manual workers, only 20.6 per cent are categorized 
as auxiliary workers and virtually all of these were engaged in maintenance 
operations. 

The American data are based on Kheinman's computations (see his Organizatsiia, 
pp. 67-73, for methodology) from the Factory Management and Maintenance 
study published in September 1957. Fifty-three machinebuilding plants are cov- 
ered, and they employed an average of 1,413 hourly workers. Fifteen small, 
twenty-one medium-sized, and seventeen large plants are included, but these size 
classifications are not defined. 

Since the American establishments in the sample average only half the employ- 
ment of the Soviet enterprises, the Soviet data have been examined to determine 
whether size is an important variable. For all auxiliary processes except that of 
internal transport and warehousing, the proportion of workers remains the same or 
rises in the two size categories above 5,000 manual workers. (This is the point at 
which size of enterprise begins to matter; the figures for the single class of firms 
with 2,501 to 5,000 manual workers fal] within the range of the four size classes 
with 101 to 2,500 manual workers, except for the single case of inspection.) Thus 
the size difference between the two national samples leads to some overstatement 
of the national differences in the proportion of total auxiliary workers to over-all 
employment within machinebuilding. However, such overstatement is either non- 
existent or is turned into an understatement in the case of internal transport and 
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of changes, 47 per cent were in materials handling. Materials handling 
was almost certainly the single major area for the introduction of labor- 
saving equipment in American industry during the interwar years, just 
as it has been in western Europe since World War 11.15 

Internal transport and warehousing is an area where the Russians have 
clearly opted for the substitution of labor for machinery. In machinebuild- 
ing in the 1950's, the number of lifts and mechanized trucks totalled only 


Notes to Table 6.1, continued 


warehousing, and its existence is probable but uncertain in the case of maintenance. 
Since these are the only two functional areas in which there are major Russian- 
American differences, my conclusions appear quite insensitive to the size-bias 
existing between the American and Russian samples. 

Eleven non-inclusive subbranches within the Soviet machinebuilding sample are 
singled out; review of the percentage of workers in each subbranch who are en- 
gaged in particular auxiliary processes shows that the results, for the two processes 
in which their average differs sharply from the American average, are not particu- 
larly sensitive to the product mix of the sample. 


Range of the averages 


Average for ali of the eleven sub- 

Auxiliary process machinebuilding branches 
(per cent) (per cent) 

Internal transport 
and warehousing 17.0 14.1-21.8 
Maintenance 13.8 8.1-13.8 
Tooling 7.4 4.6-10.0 
Inspection 4.8 3.1-11.8 
TOTAL AUXILIARY 54.4 49.4-66.9 


The American study did not separate out hourly workers from other employees 
Kheinman performed this separatian by eliminating functional subgroups in which 
presumably, no manual workers would be employed. He assumed that the propor- 
tion of manual workers to total personnel was the same in each of the remaining 
subgroups of each of three major classifications. Kheinman's procedure seems to 
me to be reasonably satisfactory for all categories except inspection, which pre- 
sumably has a higher than average percentage of salaried employees. 

*Size categories are determined by the number of manual workers employed. 

^ Because of the method of calculation, this percentage is probably an overesti- 
mate. 

* These percentages are probably understatements, since they seem to relate only 
to those inspection workers directly supervised by the inspection department. They 
probably exclude the category of workers engaged in preliminary inspection of 
parts under the supervision of production foremen. 

“These are the actual totals, This is the reason why, for the last two columns, 
they differ from the sums of the minimums and maximums of the ranges of their 
component processes. 
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5 per cent of the number of units of metalworking equipment in the 
Soviet Union, as compared with 15 per cent in the United States.1° A 
special study of various machinebuilding plants in the Sverdlovsk area 
showed that, as late as 1959, 32 per cent of all internal-transport workers 
and 92 per cent of warehousing workers worked without the aid of mech- 
anized equipment.!" During 1958, the production of lifting and internal- 
transport equipment in the Soviet Union totalled only about 1.5 per cent 
of the total value of production of the metal-fabricating industries — as 
compared with an estimated 4 to 6 per cent in the United States, 5 per 
cent in Western Germany, and 7 per cent in the United Kingdom.!* 

Fork trucks, whose use has revolutionized American industry’s internal 
transport since the 1930's, were scheduled to be put into production in 
the Soviet Union for the first time on other than an experimental basis 
only in 1949.!? It seems clear that even today they have not begun to 
be used extensively. Thus the Soviet Union is almost two decades behind 
the United States with regard to what is an ever-present instrument in a 
modern materials-handling system. 

The introduction of materials-handling equipment has aspects of capital 
saving per unit of product, as well as of substitution of capital for labor. 
Floor space is economized through the use of such equipment. As a gen- 
eral rule, it is probably reasonable to assume that raw materials pass 
through the production process more rapidly when they and the semifin- 
ished products are moved mechanically; thus working-capital requirements 
for a given annual production volume are also reduced. Nevertheless, it 
appears highly unlikely that these elements of capital saving compensate 
for the additional investment required for the materials-handling equip- 
ment itself. In short, we have here a fairly clear-cut issue of capital-labor 
substitution.?? 

Furthermore, the labor used in materials handling is quite unskilled. 
Whether or not capital equipment is used for these operations, the only 
really skilled direct workers involved are the operators of bridge cranes and 
gantry cranes — and Soviet machinebuilding uses these pieces of heavy 
equipment as much as does American machinebuilding. Thus the only 
difference in need for skilled workers is the greater requirement for 
maintenance men in capital-intensive operations; to this extent, labor- 
intensive materials-handling substitutes not only for tangible capital but 
also for intangible capital in the form of labor training. But this is a 
minor element; by and large, we have here a straightforward issue of sub- 
stitution of labor for capital. 

Thus we can conclude that the single major type of factory reorganiza- 
tion which hit American industry during the 1920's and 1930's had still 
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not reached Soviet metal-fabricating branches by the end of the 1950's. 
The reason was clearly that this revolution represented a substitution of 
capital for labor, and such substitution was unacceptable in Soviet metal- 
fabricating. 

Maintenance. The heavy use of labor in maintenance operations in 
Soviet machinebuilding as compared with American cannot be taken as 
any indication of greater labor substitution in the Soviet industry. Pri- 
marily, as discussed in Chapter 5, it is a reflection of the distorted Soviet 
organization of parts production which wastes both labor and capital. 
Putting organizational considerations aside, we have here simply an in- 
efficient use of all factors of production. 

However, to the extent that Soviet managements have traditionally 
shown an extreme reluctance to scrap equipment and have substituted 
for scrapping a system of periodic overhaul, it is quite possible that the 
resultant additional maintenance expenditures amount to a substitution 
of skilled labor for capital when judged from a national standpoint (see 
Appendix to Chapter 6, Section B). When viewed from the perspective of 
the individual enterprise, it is perfectly clear that this is the case. 

Other functions. Table 6.1 is not enlightening with regard to labor- 
capital substitution in other auxiliary functions in Soviet machinebuild- 
ing. Moreover, it does not appear from the record that there is a significant 
amount of such substitution in these manual functions. 

The proportion of total manpower which is engaged in producing and 
maintaining tooling is raised in the Soviet Union compared to the United 
States by the organizational considerations of factory autarky discussed 
in Chapter 5. It is reduced by the fact that Soviet machinebuilding plants 
are less fully tooled than American. Neither of these phenomena is related 
to the consideration of labor-capital substitution in the production and 
maintenance of tooling per se. Yet clearly they must dominate the effect 
of any labor-capital substitution which does exist in the tooling operation. 

Inspection is a highly labor-intensive operation in Soviet as compared 
to American machinebuilding, although this fact is not indicated in Table 
6.1.21 However, its very labor intensity effectively prevents the inspection 
process from turning out the same quality or even type of service in the 
Soviet Union as in the United States. Not only does a high proportion of 
poor-quality goods slip by, but the absence of equipment prevents the 
effective use of inspectors in averting the production of scrap. One cannot 
treat Soviet and American inspection methods as representing different 
points on the same isoquant; the choice of method also affects the nature 
of the service produced. 

In fact, it seems likely that Soviet inspection techniques involve a pure 
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waste of both capital and labor resources when viewed from the national 
standpoint. As such, they can be explained only in terms of organizational 
factors at work in Soviet industry. The argument will be set forth below 
in a separate section of this chapter. 

There remains the auxiliary white-collar function of bookkeeping and 
clerical work. At least through the middle-1950's, this function remained 
almost totally unmechanized.?? In the period since about 1949 there has 
been a drive toward introducing calculating and tabulating machines; but 
by 1952 it had still affected only “tens” of industrial plants. Even where 
mechanization has been developed, it is still concentrated primarily in 
the field of calculating wages (piece rates with various types of bonuses 
are commonly paid in Soviet plants) and partially in keeping track of 
materials.?? 

Labor is heavily substituted for capital in this clerical function of Soviet 
industry. Given the high literacy rate in Russia, such white-collar labor is 
probably no scarcer today than is semiskilled manual labor; its replace- 
ment with equipment would require some up-grading of skill requirements, 
but this up-grading would hardly necessitate a large investment in the 
intangible capital of training (see Appendix to Chapter 6, Section B). 


PRODUCTION PROCESSES 

Assembly. In 1959, about 40 per cent of the manual workers of So- 
viet metal-fabricating industries who were engaged in direct production 
functions were involved in assembly, subassembly, and installation opera- 
tions.^ If we use manpower employed as the measure of significance, 
this is by far the most important of the production functions in this group 
of industries. 

The assembly function is carried out in the Soviet Union in an extremely 
labor-intensive fashion. In 1959, 77 per cent of those engaged in it 
worked by hand.?5 Although power wrenches and other powered hand 
tools were believed to double the productivity of assemblers, as of 1951 
they were still used widely only in the automotive and tractor industries.?9 
Even in the tractor industry, there has been an enormous difference 
between the extent to which power tooling has been employed in the 
USSR and in the United States.?* 

Unfortunately, we have no data as to the significance of assembly 
employment in total American machinebuilding; yet there can be no 
doubt that it is much less important than in the Soviet Union. To a con- 
siderable extent, the difference is explained by the Russian substitution 
of labor for power tooling and for assembly fixtures. But another portion 
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of the difference is a result of the Soviet effort to get along without much 
capital equipment in inspection operations. 

The low quality of Soviet interprocess inspection results in the need 
for considerable fitting work during the process of assembly. Individual 
parts and subcomponents often do not match, and a good deal of re- 
machining and, much more frequently, hand-filing, is required to make 
adjustments. This is the case even in large-series operations. Thus, in 
the Moscow Automobile plant about 1950, 12 to 15 per cent of all man- 
ual workers in the assembly shops were held in reserve in order to replace 
workers on assembly lines when such adjusting work was required.? If 
this was the case in automobile production, one can imagine what the 
situation is like in the production of items which are made in smaller lots. 

Much of the assembly labor which could be eliminated by mechaniza- 
tion is either unskilled or semiskilled. But a substantial number of assem- 
bly workers, particularly those engaged in fitting operations, must have 
a higher skill level than the average needed in production-machining. 
Mechanization could also eliminate many of them. Thus in the assembly 
function, all grades of skill are being substituted for capital. 

Casting. Foundry operations have repeatedly been referred to as con- 
stituting a peculiarly unmechanized sector of machinebuilding.?? This 
is the case despite the early attention to machine-molding in the auto- 
motive, tractor, and agricultural equipment industries of the 1930's. 

The main reason for the low level of mechanization in foundries would 
appear to be organizational: the integration of casting into the work of 
each machinebuilding plant, with a resulting small scale of output in the 
average foundry.?? But even given this fact, it seems quite apparent that 
mechanization could have proceeded further if, as the Russians have 
said in the past, the criterion governing mechanization decisions were 
truly the minimization of total direct and indirect labor inputs. The labor 
which could have been saved would have been both skilled and un- 
skilled, although the weight would have been heavily in the direction of 
unskilled. 

Machining. One means of holding down expansion of the capital in- 
vestment in metalcutting processes is to choose additions to capital stock 
which are of such a type as to make for maximum output per unit of cap- 
ital investment, even though this causes unfavorable repercussions on the 
labor productivity of the machine operators. Generally speaking, one 
would expect machine tools chosen with capital minimization uppermost 
in mind to have a different mix from those chosen under conditions 
where labor productivity is of major importance. 

Table 6.2 analyzes the composition of all the metalcutting equipment 
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installed in all metal-fabricating branches during the period between 
January 1, 1929, and December 31, 1933. This five-year period was one 
in which Soviet engineers leaned heavily on foreign — and particularly 
on United States — technological experience in different industries. Of 
all periods in Soviet technological history, this was the one in which 
copying of foreign technology was most likely to be done. Moreover, 
home capacity for the production of different types of machine tools 
presented no limitation on the choice of equipment mix. Imports com- 
prised 62 per cent of the total number of metalcutting machine tools 
installed during 1929-33% and, in this depression era, there was no 
serious difficulty in filling orders for any type of machine tool desired. 
Finally, the choice of equipment to be installed during the 1929—33 
period could not have been too heavily influenced by the need to procure 
those kinds of machines which would supplement existing stock and 
eliminate bottlenecks within a given shop or plant. New machine-tool 
installations in the metal-fabricating industries were on too large a scale 
for this factor to have been of major importance; over the 1929-33 period 
they were close to 122 per cent of the total number which had been 
installed as of December 31, 1928.8? 

All in all, the five years 1929-33 seem an ideal period to use in judg- 
ing the extent to which relative factor scarcity played an important role 
in Soviet equipment choices. The natural temptation as a “pupil” would 
be to copy the newest foreign equipment mix, and to ignore the national 
differences in relative factor costs; in addition, there were few obstacles 
to prevent such a policy from being followed. 

As a standard against which to examine Soviet machine-tool installa- 
tions, we have chosen the United States. The American Machinist pro- 
vides us with the only readily available information: sample data on the 
composition of machine tools in different metalworking branches, together 
with the proportion within each branch of equipment which was more 
than ten years old on the survey date. We have compared individual 
Soviet metalworking branches with comparable American branches. The 
problem of which American Machinist inventory to use for American 
data was settled by choosing a year when the distribution of equipment 
by year of production was as close as possible to the Soviet distribution 
at the end of 1933. For most branches this meant using the 1940 American 
Machinist inventory; for some, it meant using the 1935 inventory. The 
earlier American inventory — that of 1930 — would have represented 
equipment installed virtually entirely before the specific Soviet period 
we are analyzing; a postwar inventory would have been equally unsuitable. 


The Issue of Capital Intensity 185 


The 1935 and 1940 American inventories come closest to representing 
American purchasing practice in the 1929-33 period.55 

Unfortunately, we do not have Soviet data giving the composition of 
installations for each branch individually during the 1929-33 period. 
But we do know the number of machine tools installed in each Russian 
branch in this period, and we have used these proportions as industry 
weights. Comparable Russian and American branches cover 72 per cent 
of all installations in Soviet machinebuilding in this period, and 70 per 
cent of installations in all metal-fabricating branches taken together. For 
the rest of Soviet metal-fabricating, the residual American factor was 
used as its counterpart. 

Using these weights, we computed what would have been the compo- 
sition of total Soviet machine-tool installations during 1929-33 if each 
branch had followed the example of its American counterpart. The re- 
sults are shown in Table 6.2. 

The direction of differences is surprisingly similar to what would be 
predicted if the Soviet objective were to conserve capital at the expense 
of labor.* Non-turret lathes and the planer group represent cutting tools 
relatively wasteful of labor. The machines grouped in subtotal B of Table 
6.2 have the reverse characteristic. For the third grouping, considerations 
of product differences are probably determinant for drills, threaders, and 
gear cutters. Non-automatic turret lathes have a high Russian figure 
precisely because the Soviet percentage is relatively so low for automatic 
and semiautomatic turrets. The "other" category is probably mostly 
similar to the items in subtotal B, but is not grouped together with them 
in Table 6.2 because of its heterogeneous character. 

Table 6.3 presents a check on these results. Here we have chosen all 
Soviet machinebuilding branches (of those for which comparable Ameri- 
can branches exist in the American Machinist reports) which had a 
higher-than-average proportion of post-January 1, 1929, installations in 
their April 1932 machine-tool inventory. These are the "young" Soviet 


*Two caveats must be mentioned which go some way in explaining the machine- 
tool mix observed here, as well as that to be noted below as still existing in 1958, 
on grounds other than conservation of capital at the expense of labor. 

The first of these is the fact that castings are used much more widely in the 
Soviet Union than in the United States. One would expect them frequently to be 
rough-turned afterwards, and this would increase the usage of non-turret lathes. 

The second caveat is that maintenance activities are more prominent in Soviet 
than in American metal-fabricating, and here much smaller lot sizes of work prevail. 
The result one would expect from this is the use of more manual equipment. 

However, although these phenomena partially explain the observed Russian- 


American differences, I do not believe that they account for more than a minor 
portion of them. 


Table 6.2 


Metalcutting machine tools installed between January 1, 1929, and December 31, 1933, in 
machinebullding and “other metalworking” industries 


Non- Planers, Sub- semi- Sub- Ordinary 
turret shapers, total automatic total turret Gear 
Installations lathes — slotters A Grinders Millers lathes Borers Broaches B Drills lathes Threaders cutters Others 
a) (2) (7 and 2) (3) (4) (5) (6) e) (3 to 7) (8) (9) (10) (11) (12) 
{Type of machine tool as a per cent of total number installed) 
Actual" 30.6 5.6 36.2 14.6 10.4 4.1 1.1 0.3 30.5 20.5 6.1 2.6 1.7 23 
“Theoretic” ^ 13.5 4.4 17.9 17.9 11.3 6.0 3.5 0.7 39.4 23.3 5.8 22 24 8.7 
Actual as 
per cent of 
“theoretic” 226 127 202 81 92 68 31 43 77 88 105 120 ul 26 


Source: See notes below. 

a Computed from TsUNKhU, Oborudovanie, 11, table 6a. The total number 
of metalcutting machine tools installed during 1929-33 for which data were 
available was 69,295. 

d TsUNKhU, Oborudovanie, II, table 30 provides the data permitting us to 
campute the relative share of each metalworking branch in the total 1929-33 
installations of metalcutting machine tools. Using these branch weights, the 
composition of metalcutting machine tools in all comparable U.S. branches 
in periods of roughly comparable age distributions of equipment was com- 
puted from the Inventories of Metalworking Equipment in American Machinist, 
1935 and 1940. Branches which could not be compared were treated as a 


residual (these comprised 30 per cent of the total), and U.S. composition 
proportions for all residual-branch categories were applied to the Russian 
residual branches. 

Soviet branch weights were combined with U.S. equipment proportions in 
each branch to yield a set of “theoretic” figures for Soviet installations. These 
would have been the Soviet 1929-33 totals if each branch had installed a mix 
of metalworking equipment according to the pattern followed in installations 
in roughly the same time period in the comparable American branch. 

“Theoretic” installations computed in the same fashion from 1930 stocks 
of equipment in the United States are: 17.6, 5.3, 22.9; 19.6, 10.2, 3.1, 2.3, 
0.5, 37.7; 20.4, 6.5, 4.1, 1.9, 6.4. 
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machinebuilding branches, the ones most likely to be patterned on the 
American model. 

The results strongly confirm Table 6.2. For each of the five branches, 
the proportions of standard lathes, planers and shapers, grinders, and 
borers in the Soviet Union are in the predicted direction from those found 
in the United States. As for millers, this confirmation holds for four out 
of the five branches. No data are available for semiautomatic and auto- 
matic lathes or for broaches. 

The results of Table 6.3 are particularly interesting because of the 
heterogeneity of the five branches. Two of them are minor branches, 
and one of these services the low-priority consumer industries. One of 
the remaining three (the metalworking machinery industry) has rela- 
tively short production runs, while the other two have very long runs. 
Yet all branches yield the same results.?: 

Table 6.4 presents partial data which permit the expansion of our 
Soviet-American comparison into the postwar period. Unfortunately, 
we must here use percentages relating to the entire metal-fabricating in- 
dustry of each country without making adjustments for differences in 
product mix. The fact that we can only account for half of the machine- 
tool stock of metal-fabricating industry prevents us from drawing any 
firm conclusions, but the table suggests that the Soviet Union continued 
into the 1950's its prewar policy of having a "backward" machine-tool 
mix in comparison with the United States. This conclusion is reinforced 
by the fact that the productivity of new machine tools rose by an avera- 
age of 55 per cent in the United States between 1948 and 1958, while 
the increase was only 42 per cent in the Soviet Union during these 
same years.*? 

The relative scarcity of grinders and other finishing equipment is 
particularly striking in the composition of the Soviet metal-fabricating 
industry's stock of equipment. There appear to be two explanations for 
this. The one in line with my hypothesis of capital saving is that hand 
scouring can be substituted for work done with these pieces of capital 
equipment. But a second explanation relates to the Soviet philosophy of 
proper product quality rather than to the substitution of factors. 

Soviet equipment appears generally to suffer from very rough finish- 
ing— except where it is important for the functioning of the machine, 
such as at the contact surfaces of moving parts. Grinding and other 
finishing operations are avoided where their contribution would be 
only to appearance.?? (Such reductions in the quality of the final product 
in relation to comparable American items seem to represent policy de- 
cisions. Other deteriorations in quality also occur which affect equip- 


Table 6.3 


Comparison of machine-tool mix in young Soviet machinebuilding branches 
ns of April 10, 1932, with their American counterparts ^ 


Per cent of total number of metalcutting machine tools 


Per cent of 
inventory 
installed mn 
since Non-turret and 
Jan. 1, lathes shapers* Grinders Borers Millers 
Branch 1929 USSR US. USSR U.S. USSR U.S. USSR U.S. USSR U.S. 
Automobiles 85.4 18 10 5 2 14 18 1 2 12 8 
Office 
equipment 69.7 20 7 3 1 6 16 0.3 0.5 17 20 
Agricultural 
equipment (in- 
cluding tractors) 68.3 30 7 6 3 9 18 1 4 8 9 
Metalworking 
machinery 64.0 4 18 8 4 8 23 1 3 11 15 
Food-industry 
equipment 48.7 46 19 9 6 4 16 1 4 5 9 


Source: USSR data are from TSUNKhU, Oborudovanie, 1I, tables 28 and 
30. U.S. data are from the American Machinist, 1940 Inventory, except for 
the food-industry equipment branch for which 1935 Inventory data were used. 

Note: The American Machinist, 1930 Inventory, provides similar qualitative 
results to those derived from the 1940 Inventory. If we had used the 1930 
Inventory, the figures in the U.S. columns of the table would have been the 
following, taking the rows in order: 13, 3, 17, 2, 12; 13, 2. 10, 02, 29; 
16, 5, 17, 1, 8; no data; 18, 8, 16, 3, 13. 

«The five branches in the table constitute all Soviet machinebuilding 


branches which had a higher-than-average proportion of post-January 1, 1929, 
installations in their Apri! 1932 machine-tool inventory and for which compara- 
ble American branches exist in the American Machinist reports. 

b The American branch data refer to equipment which was installed at 
about the same time as in the comparable Russian branches. 

e Broaches are included in the Soviet figure for “planners and shapers,” while 
excluded from the American figure. It seems fairly certain that in no case 
would the figures be substantially changed if broaches could be removed from 
the Soviet data, (See Table 6.2 for the very minor role played by broaches.) 
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Table 6.4 
Machine-tool mix in all metal-fabricating branches, USSR and U.S. 
(percentage of total in selected years) 


Soviet Union United States 
Stock Stock Stock Stock 
April 10, 1932* 1958* 1940* 19584 
Installed 
after Less than Less than 
Jan. 1, ten years ten years 


Machine tool Total 1929 = Total old Total Total old 


Bench, engine, 

and ordinary 

turret lathes 42 37 34 35 19 16 13 
Planers, 

shapers, and 

slotters 7 6 4 4 5 3 1 
Grinders, 

lappers, 

buffers, and 

honers 8° 12° 11 12 22 27 29 


57 55 49 51 “46 46 43 


Source: See notes below. 

* TSUNKhU, Oborudovanie, II, table 6a. 

> Kheinman, Organizatsiia, pp. 104—5. 

* American Machinist, May 29, 1940, supplement. 
* American Machinist, November 17, 1958. 

* Figures are for grinders only. 


ment performance and are regarded negatively by Russians.) In this 
fashion, both capital and labor inputs are reduced. 

Soviet philosophy in this regard is similar to American, although it 
appears to go considerably further along the same path. American equip- 
ment enjoys in western Europe precisely the same reputation for care- 
lessness with regard to appearance as does Soviet equipment in the 
United States. Here is an important means of reducing inputs, but one 
which has nothing to do with factor substitution. 


INSPECTION: A CASE OF SPURIOUS CAPITAL SAVING ?* 


The maintenance of uniform standards for product quality is not an 
important issue in handicraft societies. But it has become one of the 
major distinguishing features of modern mechanized economies with 
their large-scale production and need for interchangeable parts. In no 
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industry is this more true than in metal-fabricating. Moreover, as metal- 
working progresses and works at faster speeds and with ever-tighter 
tolerances, it becomes increasingly difficult to maintain standards with- 
out a revolution in the inspection methods themselves. 

Soviet metal-fabricating suffers grievously from the absence of uni- 
form quality, and much of this failure is a direct consequence of the 
effort to operate the inspection function in a labor-intensive fashion. The 
result is a waste of resources of all types, attributable both to the output 
of low-performance products and to a high rate of scrapping in the pro- 
duction process. 

The poor level of inspection is typified by figures for 1951 rejects. 
Of all the agricultural equipment (excluding tractors) produced during 
the year and officially approved by plant inspectors, 11 per cent was 
rejected by purchasing agents of the Ministry of Agriculture.3* This 
figure should be interpreted in the light both of the relative looseness 
of the production tolerances needed in agricultural equipment, and of 
the great shortage of machinery which was placing pressure on the 
Ministry of Agriculture to accept any usable product. 

Undoubtedly, one important reason for the low level of quality con- 
trol in Soviet metal-fabricating is the fact that volume of output has 
traditionally been the principal indicator of success. Not only has this 
been true for the industry and the factory, but it has also been the case 
for the factory department and even for the individual worker, who has 
mainly been paid under some form of piece-rate system. 

Yet the direct force of this institutional factor can be overstated, for 
higher authorities have taken deliberate counteracting measures. One 
such measure has been the categorization in 1929 of shipment of sub- 
standard products as a criminal offense, and the periodic reenactment of 
a similar law.?? A second expression of counteracting effort has been 
the granting to inspection departments within factories of more autonomy 
than is commonly given to them in the United States or in western Europe. 

The inspection department in a Russian factory is made subordinate 
only to the plant director, and has the right not only to reject output but 
also to stop production on individual machines and even in entire shops. 
Only a written order by the plant director can overrule the chief inspec- 
tor, and in such a case administrative authorities above the plant level 
must be immediately notified.*? 

Thus inspection in the Soviet Union is given the freedom from subor- 
dination to foremen and department superintendents which is often un- 
successfully demanded for it in the United States.*! The formal authority 
of the plant chief inspector is great, and provisions of the criminal code 
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are available to punish him for failure to exercise his authority. Yet this 
chain-of-command structure has been quite ineffective in improving 
quality. 

The major immediate obstacle to raising the level of inspection in 
metal-fabricating appears to be the nature of the inspection equipment 
available. Although there are some pneumatic, electrical, and interfer- 
ometry inspection devices, as well as automatic equipment capable of 
inspecting a number of dimensions simultaneously and with consid- 
erable accuracy, such equipment appears to be quite rare. Inspection 
seems to depend almost entirely upon contact gauges, and these are 
almost all subject to human error in their operation. Dial-indicator types 
of gauges appear, in comparison, to be relatively scarce. Inspection error 
has been prevalent both because of errors and crudeness in the instru- 
ments used and, doubtless even more significantly, because of the heavy 
reliance which is placed on the operator’s judgment (see Appendix to 
Chapter 6, Section C). 

In general, Soviet gauging policy in metalworking can be categorized 
as one of using universal measuring tools such as vernier calipers and 
micrometers for small- and medium-batch production, and simple mod- 
els (go gauges and go-and-no-go gauges) for large-scale and mass pro- 
duction. Thus, in 1949, 4,215 separate inspection tools were used in 
the production of the GAZ-51 truck, 3,700 in the production of a sec- 
ond type of truck, and 3,005 in the production of the light car, “Mosk- 
vich.” The number of inspection tools used was 24 per cent higher than 
the number of cutting tools and 38 per cent higher than the number of 
dies? From these figures, it can be seen how small a role has been 
played by automatic inspection equipment even in the Soviet mass- 
production industry par excellence. 

Nor has there been much apparent progress during recent years. For 
example, in assorted machinebuilding firms of the Sverdlovsk sovnarkhoz 
which were studied in both 1954 and 1959, the proportion of inspectors 
using other than manual devices increased only from 6 to 9 per cent. 

As a result of these deficiencies in inspection apparatus, precision of 
work is often limited by the precision of measurement instruments rather 
than by the production tools. This is particularly the case with regard 
to the precision of lengths. Soviet writers themselves say that tolerances 
of parts cannot be considered as guaranteed. A major reason for this is 
the inability to guarantee any tolerance on the accuracy of touch of an 
inspector using a contact gauge. Another immediate cause, however, is 
institutional: the overwhelmingly predominant practice in metalworking 
is to have production tolerances on non-threaded parts equal to the 
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“guaranteed” tolerances, thus leaving no margin at all for tolerances of 
inspection. Production workers and inspectors themselves leave an in- 
formal margin for inspection tolerances, but the ineffectiveness of this 
procedure can easily be imagined, Probably such informality in the 
treatment of inspection tolerances is permitted to continue because it 
is realized that in any case the lack of inspection equipment prevents the 
guarantee of whatever close tolerances may be established. 

The great development in post-World War II inspection techniques 
in the United States has been the use of statistical quality control. This 
system offers two advantages. The lesser one is that of permitting sam- 
pling methods of inspection which can provide a reasonable guarantee of 
quality — within specified confidence limits determined by the costs of 
Type I and Type II errors. The more important advantage is that 
of using inspection to prevent the production of scrap — by correcting 
machines and machine set-ups when results move toward the outer limits 
of acceptable tolerances, but before they exceed these tolerances. 

Soviet engineers have shown a sharp awareness of the possibilities in- 
herent in statistical quality control. However, the scarcity of electrical and 
pneumatic comparators and even of simple dial-indicator gauges has 
made virtually impossible the use of the variable-measurement system 
except for small-batch and medium-batch production where quality 
contro] would be inappropriate in any case.! Soviet metalworking ex- 
perience tends to confirm the statement of the American author, Miche- 
lon, that dial indicators and indicating gauges are absolutely essential 
for achieving successful statistical quality control.*5 

By the early 1950's, a good deal had been done toward introducing 
statistical quality control into the Soviet automotive industry and into 
tooling plants.f$ But elsewhere in civilian metal-fabricating, little had 
been accomplished. Even in plants producing automotive parts, inspec- 
tion still leaned primarily upon the use of rigid gauges. In 1953, almost 
all control operations were still carried on by hand in the Cheliabinsk 
Tractor plant — one of the major mass production plants in the Soviet 
Union — and this despite the fact that 70 per cent of the tractor parts were 
produced on continuous-flow lines.“ As late as 1961, the Russian au- 
thority, Kheinman, could write unhappily that, in industry as a whole, 
the function of inspection was still not that of preventing scrap but 
only of recording its existence and preventing its shipment to other 
organizations,*® 

In explaining the insufficient capital investment in the inspection proc- 
ess in Soviet metal-fabricating — insufficient even in terms of its effect 
on the capital/output ratio of metal-fabricating as a whole — one under- 
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lying feature has been the sellers’ market existing for metal-fabricating 
equipment. Plant managements could hardly be held responsible by 
higher authorities for poor quality, let alone criminally liable for it, 
when it was a result of the level of technology in the inspection equip- 
ment they were allocated; they would not be likely to fight for larger 
allocations for such capital equipment so long as they were under no 
effective general pressure from their customers for improved quality of 
product.*® The individual plant managements, in their efforts to sub- 
optimize, would tend to downgrade the inspection function. 

A second organizational factor standing in the way of improved inspec- 
tion technology is the fact that maintenance by the user factory is ex- 
tremely difficult in the case of advanced equipment. Yet, as we have seen, 
the entire system of maintenance in Soviet metal-fabricating is based on 
the do-it-yourself principle. For plants located anywhere other than in 
major cities such as Moscow and Leningrad, local checking and repair 
facilities have simply not been available. The chief engineer of a plant 
producing calculators reported on his difficulties in a 1952 article. His 
plant used electrical comparator equipment and had to send it five hun- 
dred miles to Moscow for periodic checks. On the average, three months 
elapsed between shipment and return of the equipment, and thus the 
plant was forced to work with only two thirds of its total stock of elec- 
trical inspection devices.9? It is not surprising that enterprises should 
prefer to avoid such problems of specialized checking and maintenance, 
since they are working within an economic system which is not geared 
to carrying out these functions. 


EXCEPTIONS 


A principal exception to my hypothesis as to the substitution of labor 
for capital in metalworking is the importing of new rather than second- 
hand equipment during the years of the first Five Year Plan. In this 
period, the policy of concentrating on new equipment amounted to a 
substitution of capital for the skilled labor which otherwise would have 
been needed to provide the additional maintenance required by old 
equipment. Continuation into the middle 1930’s and thereafter of the 
policy of importing new instead of secondhand equipment requires a 
different explanation, quite separate from that of capital-labor substitu- 
tion. This explanation is provided in Chapter 7. 

The second important exception is the radical decline in the number 
of main shift manual workers per metalcutting machine tool in the metal- 
fabricating industries which took place after the early 1930’s. As was 
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shown in Chapter 3, the 1958 figure was only some 37 per cent of the 
number prevailing in early 1932. 

Most of this decline had nothing to do with increasing labor efficiency 
at the expense of machine efficiency, but rather represented the com- 
bined effect of three factors: 

1. In early 1932, the height of the manning ratio per machine tool 
should be regarded as being partly a contribution to the training and 
acculturation of the workers doing the manning. The product of these 
workers was not physical output, but rather their own training. 

2. In the conditions of 1932, with high turnover and absenteeism of 
workers, the existence of a large excess labor force in each shop was 
useful in order to assure that the machines were manned. A force of 
this size would have served no purpose by the 1950's. 

3. Technological development since 1932, combined with increased 
lot sizes of individual products, probably also reduced the manning ratio 
somewhat. 

Nevertheless, it seems likely that the sharp reduction in the manning 
ratio on the main shift did cause machine efficiencies to be lower than 
they could otherwise have been. To this extent, we have here a substi- 
tution of capital for labor. 

Two minor exceptions are presented in the Appendix to Chapter 6, 
Section D. But these four are the only clear instances I have found in 
which, on a reasonably aggregative level, labor was not substituted for 
capital (or planned to be) where this could be done without the devel- 
opment of unknown technologies. Obviously, many other instances must 
have occurred which have not been revealed in my reading or whose 
direction of substitution is not indicated by the available data concem- 
ing their surrounding circumstances. Yet it would appear that these must 
have weighed little in the balance of all substitution opportunities which 
were taken. 

Nor does it appear that only unskilled and semiskilled labor was treated 
cavalierly, while skilled labor was carefully economized. It is true that 
materials handling and bookkeeping operations have essentially involved 
only labor with lesser skills. But all skill levels were substituted for capi- 
tal in the cases of assembly and casting, and probably also in machining. 
In maintenance operations, it was skilled labor in particular which was 
substituted for capital. 

The creation of new factories during the first Five Year Plan, and 
the intention of employing continuous-flow methods of operation within 
them, is a case sui generis. It is true that Russian planners believed that 
use of these methods would make possible a reduction in the average skill 
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level of the labor force, and it is also true that much of the investment in 
new factories made no net contribution to metal-fabricating output. Thus 
the investment can be interpreted as a substitution of capital for skilled 
labor. But it should be noted that this was not at all the ex ante position; 
Soviet planners expected an improvement both in the skilled labor/out- 
put ratio and in the capital/output ratio, not foreseeing the circumstances 
which prevented the metal-fabricating industry from utilizing its ex- 
panded capacity. 

Richard Moorsteen has argued that there remains the "perhaps more 
fundamental question of the deployment of factors between indus- 
tries. . . . For example, if the marginal productivity of labor is positive 
in the industrial sectors most favored by Soviet investment policy, for 
example, heavy industry, it becomes important to know whether the 
Soviet Union's total output could not have been increased by allocating 
capital somewhat more liberally in the unfavored sectors, freeing labor 
for transfer to heavy industry." 5! The evidence, at least insofar as metal- 
fabricating is concerned, would appear to be that total output could not 
have been so increased. There is nothing to indicate, at least up until 
the middle-1950's, that, given the existing organizational structure of 
metal-fabricating, the marginal productivity of additional labor in this 
industry would have been substantially above zero." A positive marginal 
productivity of additional labor in metal-fabricating could exist only if 
there were unused opportunities for labor-capital substitution or, what 
amounts to the same thing, for additional production without expansion 
of capital facilities in metal-fabricating and in its feeder industries taken 
together. I have been unable to find significant opportunities of this kind 
which have not been exploited; that is to say, opportunities other than 
those which would require organizational reform.* 

Economists who argue that sectoral redistribution of labor would have 
increased total output would appear to be obligated to come up with 
quantitatively significant labor-substitution possibilities in what appear 
to them to be the sectors favored in the distribution of capital. This is 
something I have been unable to do in the metal-fabricating branches. 


THE OPTIMALITY OF LABOR SUBSTITUTION 


As we saw earlier in this chapter, my empirical thesis with regard to 
capital-labor substitution in Soviet metal-fabricating is in conflict both 
with Soviet theory as to appropriate practice and with the biases built 


*For reasons presented later in this chapter, increased shift-utilization is con- 
sidered by me to represent, within the Soviet context, an organizational opportunity 
rather than one of substitution of labor for capital. 
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into Soviet cost-determining and pricing practices. However, the observed 
behavior appears to have been reasonably consistent with the standards 
of economic rationality: it also seems to have been in line with the pre- 
ponderance of normative Western theory regarding economic develop- 
ment, once this theory is interpreted in the light of Russian economic 
conditions. This was most particularly the case during the years before 
World War II, when the Soviet Union suffered from underemployment in 
agriculture and when raw labor was a plentiful factor of production com- 
pared to the amount of fixed capital available to the economy. It is this 
period with which I shall be specifically concerned in the following pages, 
although toward the end of this section I shall return to a consideration 
of the later years as well. 

The orthodox non-Marxist position with regard to factor substitution 
has been that factors should be combined so as to achieve static optimiza- 
tion. For any single type of output, the marginal product of the social- 
cost units spent on each substitutable factor should be equal. For the 
economy as a whole, aside from the problem of indivisibility, the mar- 
ginal social product of each factor should be the same in each of its 
uses.53 In view of the relative factor availabilities existing in most under- 
developed countries, this position has implied a strong preference for 
capital-saving techniques. A beginning has been made in investigations 
as to the scope which is technically feasible for labor-capital substitution.5* 

A modification of this position, but one which operates within the 
same analytic framework, is the view that labor currently available for 
efficient factory work is in fact scarce in most underdeveloped countries. 
This scarcity is viewed as being a result of the training and, more im- 
portant, the acculturation problems involved in transforming rural labor 
into an effective factory work force. On the grounds that appropriate 
labor is scarcer than capital, an argument is made for the utilization of 
capital-intensive production techniques. This argument generally treats 
the product as consisting solely of physical output rather than including 
as well the intangible capital of labor training and acculturation as I 
would do, following the approach of Chapter 3. 

A second variant points to the high research and development costs 
of implementing instances of new technology which are specifically de- 
signed to economize on capital at the expense of labor. Such production 
processes are not likely to be those which have already been tried out 
in advanced industrial economies, since the emphasis there is on reduc- 
ing labor expenditures in those cases where considerations of labor-capital 
substitution enter at all. Hirschman concludes from this that all that re- 
mains possible “. . . is to transplant to [underdeveloped] countries proc- 
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esses which have been successfully employed in the industrial centers at 
an earlier stage of their development.” But he believes that there is little 
room even for this kind of transplantation, if only because of the psycho- 
logical revulsion against the introduction of “backward technology." 5 

In contrast to these variants of static optimization stands a position 
grounded in dynamic considerations. Galenson and Leibenstein have pre- 
sented the major strain of the argument for capital-intensive production 
functions; their interest is in maximizing the volume of investment over 
time, and their discussion runs in terms of differential marginal propen- 
sities to save as between wage earners and the owners of capital. Since 
little saving can be expected from income paid out to wage earners, 
these authors suggest minimizing the proportion of direct labor to total 
inputs in the industrial sector”! (i.e., the sector in which labor and cap- 
ital inputs are provided by different people) through substituting capital 
for labor wherever possible. In this fashion, society will maximize the 
proportion of national income going to groups with a high marginal pro- 
pensity to save, will maximize investment, and thus will maximize the 
growth of national income. 

A second dynamic argument is that of creating domestic centers of 
growth which can serve as training grounds and demonstration stations 
for encouraging the adoption of modern technology throughout the econ- 
omy. Just as no one would wish to evaluate experimental farms accord- 
ing to whether or not they earn a direct profit, so too these “tall trees 
on a grassy plain” should not be judged according to the criteria of static 
economies. 

Let us review in turn these arguments for using capital-intensive pro- 
duction techniques, with regard to their application to Soviet development. 

The notion that labor which can be effectively used for factory opera- 
tions is scarce in an underdeveloped country may well have been true in 
the Russia of 1930. However, the greater the amount of direct labor em- 
ployed in the production of a given volume of industrial output, the 
greater was the intangible product consisting of labor training and fac- 
tory acculturation. If we define “production” broadly so as to include 
this intangible by-product, the economist’s notion of a production func- 
tion* loses its meaning in application to capital-labor substitution in 
industrial production of that period. The total volume of “output” (tan- 
gible plus intangible) cannot be separated from the particular combina- 
tion of production factors chosen. 


*By this I mean a mathematical relationship between the volume of a given 
output and the quantities of specified inputs being used in the production process. 
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Fortunately for our analysis of the Soviet production function in the 
metal-fabricating industries, this argument loses its force by the middle 
to late 1930's. By then a sufficient industrial work force existed, relative 
to the capital equipment available to it, so that at least semiskilled labor 
cannot be considered to have been scarce relative to investment funds. 
The argument that factory labor was quite scarce loses its cogency more 
or less at the same time that the sharp drop occurred in the value of the 
intangible output embodied in the marginal addition of factory-accultu- 
rated semiskilled labor. Thus the static argument which urges capital-labor 
substitution on the grounds of the scarcity of factory labor is swamped 
by dynamic considerations (creation of the intangible by-product con- 
sisting of labor training) until the middle 1930's, and then loses its sig- 
nificance in its own right. One would suspect that this would be true of 
underdeveloped countries generally. 

So far as I am aware, no applied research in the Soviet Union has been 
specifically directed toward the development of new technologies in- 
tended to economize on capital at the expense of labor. Perhaps the 
absence of such research and developmental expenditures may be at- 
tributed, following one of Hirschman's arguments, to the probability of 
high research costs per unit of output, and thus to the belief that such 
costs will not be covered by economies which stem from the resultant 
factor substitution. But this seems unlikely in view of the Soviet econ- 
omy's large volume of output over which such development costs could 
be spread. More likely it is a result of Soviet theory, of revulsion against 
the very notion of trying to invent "backward technology," and of the 
organizational factors inhibiting innovation which will be discussed in 
Chapter 7. The psychological factor may well have played a significant 
role here, although its infuence in preventing the utilization of already 
known labor-intensive technologies was very limited. 

The Galenson-Leibenstein argument as to maximization of the rate of 
investment has some applicability to the Soviet Union. Incomes of indus- 
trial workers as a whole have been higher than those of collective farm- 
ers, and wages in priority sectors such as metal-fabricating have been 
greater than in sectors of slower growth such as textiles. If more capital- 
intensive methods of production had been used in industry as a whole, 
and in priority industries in particular, while at the same time real per- 
capita incomes in each individual sector had been held to the same level 
in each year as that which was in fact realized, then average per-capita 
consumption in the Soviet Union would have been lower than what it 
has been historically. This would have raised the percentage of national 
income going to the formation of tangible capital and to national defense, 
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and might well have also increased the absolute amount of real expendi- 
tures on these items. 

On the other hand. such a course would have meant sacrificing some 
of both the intangible investment in labor training and of the planners’ 
sociopolitical welfare derived from expansion of the proletariat as the 
mainstay of the Soviet state. A slowdown in urbanization would have 
reduced the size of the escape hatch available to the more enterprising 
souls in agriculture. and thus might well have increased the political 
difficulties inherent in the low standard of living in that sector. These 
factors minimize the force of the Galenson-Leibenstein argument as it 
applies to the Soviet Union, but still leave it some degree of relevance. 

The view that model factories should be built to serve as training 
grounds and demonstration centers does not appear to have had much 
influence on Soviet policy. True. we can point to a few fully automatic 
plants and machine lines which have been developed during the post- 
World War II years and which seem at first sight to serve this function.5* 
But these installations in fact fill primarily the dual function of pilot 
plants intended for the development of automation technology and of 
international showcases, rather than constituting demonstration centers 
for the rest of Soviet industry. As demonstration centers they would 
have a major flaw, indeed: total capital requirements would be calami- 
tously heavy if Soviet industry were to be quickly remodeled along their 
lines. 

The second specialized tractor plant which was built during the early 
1930’s profited greatly from experience gained with the first — precisely 
because of what had been learned there about the needs and problems 
of adjusting to Soviet conditions. It was exactly this kind of knowledge 
which could not be gained from American designers or from the study 
of American factory operations, and which made the tractor plant in 
Kharkov so much more successful than the one in Stalingrad.5® Other 
major Soviet plants were also designed with many fewer labor-saving 
devices than their foreign counterparts.®® 

It is true that some management personnel and manual workers em- 
ployed in factories which were opened after 1931 had received their 
training in the first automotive and tractor plants, and that an argument 
was made in favor of concentrating early subbranch experience in a few 
such works. But this was not because the first factories were “models”; 
quite the reverse was the case even in the view of those who argued for 
such concentration.9? Rather, they were seen as serving precisely the same 
personnel-training role, although on a smaller scale, as were the plants 
of pre-Revolutionary vintage in other subbranches of metal-fabricating: 
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that of providing a going factory operation in which youths could learn 
their craft under the tutelage of experienced workers, and from which 
workers and administrators could be sent out as a backbone for new 
factories. Fulfillment of neither of these aspects of their role would 
have been advantaged by the creation of unique conditions in these 
parent plants. 

It is also the case that in the 1930's individual Stakhanovites were 
often given extraordinarily favorable working conditions so that they 
could turn out records of accomplishment. In part this represented a 
propaganda effort, and in part it was an attempt by individual factory 
and department managements to earn kudos through success in organiz- 
ing Stakhanovism. However, such "artificial Stakhanovism" stood in the 
way of realizing the official objective of using Stakhanovism as an exam- 
ple of proper work methods. As this soon became a prime purpose of the 
movement, "artificial Stakhanovism" was quickly attacked by higher 
authorities. Thus Stakhanovism cannot properly be considered an ex- 
ample of a decision to create particularly capital-intensive work situa- 
tions for the purpose of providing demonstrations to others. 

The conclusion which I draw from all this is that the observed 
substitution of labor for capital in metal-fabricating is in conformity with 
the weight of normative Western development theory, if this theory is 
properly applied to Soviet conditions. 


The thesis that labor has generally been substituted for capital, and 
that this was fairly optimal behavior, is not intended to apply to each 
and every segment of the economy. In all probability, it would have been 
literally impossible for all sectors of the economy to have been treated 
in this fashion. 

In metal-febricating, Soviet planners seem to have dealt with labor 
as though it were virtually a free good; i.e., so far as I can tell, they seem 
to have applied it wherever its marginal productivity was significantly 
above zero. They have not allowed any concern they might feel for labor 
productivity to influence the industry's investment pattern. But it would 
not be feasible to apply to an entire economy an investment program 
which treats labor as a free good unless one of two phenomena exists: 
either a large pool of unemployed (or underemployed) labor which can 
be transferred to the necessary physical locations at virtually zero cost; 
or a natural growth in the labor force plus increases in labor productivity, 
arising as a by-product of such an investment program, which together 
provide the entire labor force needed to work the capital equipment 
added under the investment program. 
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Thinking of the economy as a whole, it is clear that the pool of unem- 
ployed (or underemployed) labor was never great enough to permit of 
complete labor-capital substitution. For example, there would have been 
insufficient labor available to permit the production of the existing agri- 
cultural output in the absence both of animal and mechanical draft 
power. But this is not the case if we restrict our horizons to industry alone. 

In the past, there seems to have been a sufficient pool of agricultural 
underemployment so that the substitution of labor for capital through- 
out industry was a viable proposition; in fact, such a policy may well 
have been followed. Moreover, social investment in housing and city 
services was held to a minimum by the simple expedient of permitting 
a great increase in urban overcrowding. However, the feasibility of keep- 
ing such investment low appears to have ended with the prewar period, 
and movement of labor force into urban centers is today an expensive 
affair.?! 

Even though labor since World War II could not properly be treated 
as a free good throughout industry, it might well have been treated as 
such in individual branches. In fact, such treatment would still be ra- 
tional today if there exist economic sectors in which the substitution of 
capital for labor offers much higher marginal returns than it does in 
sectors similar to metal-fabricating. For example, in the recent past when 
earth-moving work was almost completely unmechanized, returns to 
capital here must have been much higher than in metalworking; thus a 
proper application of marginal principles would not have led to any sig- 
nificant capital-labor substitution in metalworking. Similarly, one would 
guess that the available marginal returns to capital from labor-substitu- 
tion types of investments in construction were substantially higher dur- 
ing the 1950's than those existing in metal-fabricating. 

Such an hypothesized situation, of widely differing marginal returns on 
the substitution of capital for labor in different industries, should not 
be a cause for too much surprise. The Soviet economy seems only re- 
cently to have moved from a position where, for purposes of investment 
analysis, labor anywhere in the economy could be treated as a good whose 
“shadow price" was equal only to the difference between real earnings 
in the given sector and the value of the goods which these workers 
would have consumed had they remained in their previous sector. (This 
is because the marginal productivity of agricultural labor was close to 
zero, and thus the opportunity cost of moving labor from agriculture to 
industry consisted only of the additional maintenance cost of bringing 
peasants to the cities and keeping them there.) As labor first began to 
become scarce throughout the economy, and as the costs of labor trans- 
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fer became sufficient to require consideration, it can be assumed that 
the various economic sectors offered widely differing returns from fac- 
tor substitution. 

In this environment, the policy of treating labor in metalworking and 
other industries as a “free good” has been a most convenient administra- 
tive device, since consideration of proposals implying substitution of 
capital for labor could be automatically limited to a few sectors of the 
economy, while similar proposals elsewhere were disregarded. Further- 
more, in industries such as metalworking, issues such as that of the use 
of an interest rate — which is troublesome ideologically — could be re- 
solved along the lines of ideological purity without as great a negative 
effect on the rate of economic growth as one might otherwise have 


expected. 


SUBSTITUTION EFFECTS VERSUS THE EFFECTS OF OTHER 
ORGANIZATIONAL CONSIDERATIONS 


In the sense of minimizing the capital/output ratio to the extent that 
this could be done through the substitution of labor, the Soviet metal- 
fabricating industry appears to have followed the orthodox non-Marxist 
prescription for underdeveloped countries of giving a strong preference 
to capital-saving techniques. But this is an exceedingly narrow view of 
the matter. For we have seen throughout both this and the preceding 
chapter that organizational considerations have often led the managers 
of the Soviet metal-fabricating industry to employ capital with a lavish 
hand. In maintenance and spare parts production, foundry work, and 
inspection, and in the output of tooling and fasteners, operations have 
been carried out in such a fashion as to lead to a greater input of re- 
sources of all kinds — including capital — than would have been neces- 
sary to produce the same volume of physical output and services from 
the metal-fabricating industry as a whole. 

Capital has also been wasted in that there has been no significant net 
transfer of older and less efficient equipment from the metal-fabricating 
branches to other sectors of the economy.® As the Soviet author, Khein- 
man, has pointed out, this would have led to more effective use of equip- 
ment. Newer and more productive machinery would have been em- 
ployed more intensively, since it would have been used in production 
operations, while slower and less accurate equipment would have worked 
in maintenance activities where obsolescence and loose tolerances mat- 
ter less. The obstacle to such transfers has clearly been organizational: 
the non-metal-fabricating sectors naturally find it easier to work with 
new equipment, especially since relative cost is not a major factor in de- 
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termining their preferences, and they have had the organizational strength 
within the Soviet administrative system as a whole to ensure that their 
demands are met. 

The greatest of all unnecessary uses of capital has resulted from the 
absence of full shift-utilization of equipment within the metal-fabricating 
branches. In 1932, when the proportion of metal-fabricating workers in 
shifts other than the first reached its prewar height, hours of utilization 
of plant capacity in the metal-fabricating industry were no greater than 
they had been in 1913. As of August 1, 1959, the proportion of metal- 
fabricating workers in second, third, and fourth shifts was still at the 
level of the 1930’s.% Although material on the subject is conflicting, it 
seems unlikely that the shift-coefficient of workers and the shift-utilization 
of production equipment were very dissimilar during the prewar years.9e 

The two sound objections to multishift work in metal-fabricating dur- 
ing the 1930's which came out of my discussion of this problem in Chap- 
ter 3 hardly apply to a year as recent as 1959. From a national viewpoint, 
there would appear to be only three remaining limitations of substance 
on the extensive use of shift work. The first of these is that plant-wide 
bottlenecks cannot be readily broken by the use of subcontracting. This 
limitation, of course, is an organizational one within the Soviet economic 
system. The second is also organizational: operation in a single shift is 
the path of least resistance for factory managements, for they thus avoid 
the headaches and lack of flexibility involved in the more complex multi- 
shift scheduling of work force and machines. The third is a value judg- 
ment: it is possible that Soviet leaders set a high welfare value on keeping 
down the amount of shift work because of the fact that workers generally 
dislike it. None of these reasons, of course, are at all related to labor- 
capital substitution. They lead to a “waste” of capital for organizational 
and “value” reasons alone.9'* 


*Since labor productivity appears generally to be somewhat lower in operations 
using second and third shifts than in single-shift operations, it would be possible to 
interpret single-shift production as a method of organizing work which substitutes 
capital for labor. The difficulty with this interpretation is that an attempt to mini- 
mize total production inputs, even using a zero rate of interest on capital, should 
generally result in multishift operations. 

One can rescue the capital-labor substitution interpretation by defining labor 
inputs in terms of the disutility of labor in different shifts, the cost of which is re- 
flected partly in differential hourly wages but even more in the difficulty of recruiting 
and holding a high-quality work force in multishift plants. In the case of the Soviet 
Union, this definition is simply another form of stating that Soviet leaders have 
placed a high welfare value on avoiding an organization of work which is disliked 
by employees. 

It is interesting in this regard to compare the United States with western Europe. 

(Note continued on p. 204) 
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Thus we can see that, even granted my point that labor-capital substi- 
tution in metal-fabricating has virtually always been in the direction of 
labor intensity, the unnecessary use of capital in this industry must bulk 
large in an over-all evaluation of capital use. One way of describing this 
situation is to say that, for reasons of organization, the Russians are com- 
pelled to operate far inside of their production-possibilities curve. 

Even when we examine those operations in metal-fabricating in which 
labor-intensive methods are utilized, organizational factors which cause 
a waste of both capital and labor play an important role in leading to 
this labor intensity.9? Table 6.5 summarizes material presented earlier in 
this chapter. 

From Table 6.5 we can see the great impact on the composition of 
the labor force of those organizational considerations which have noth- 
ing to do with labor-capital substitution. They have been a major force 
in leading to labor intensity in the various operations of this industry. 


CAPITAL INTENSITY AND ORGANIZATIONAL PERSONALITY 


All this suggests that Soviet arguments of recent years over the use of 
a proxy for interest on long-term investments, as well as over the appro- 
priate relative prices of consumer and producer goods, are of little im- 
mediate importance. It cannot be denied that improvement in numerical 
decision-making rules, and in the quality of the numéraire on which such 
calculations are based, would make some difference in the efficiency of 
Soviet economic behavior. But, at least if we base our judgment on the 
experience of the metal-fabricating industry, the difference would be 
quantitatively unimportant unless organizational elements were also radi- 
cally altered. The major Soviet economic and technical inefficiencies, 
aside from those resulting from interbranch imbalances whose importance 
was pointed out at the end of Chapter 3, are rooted in organizational con- 
siderations — i.e., in the nature of the present-day Soviet organizational 
"personality." 

Improved methods of balancing the inputs and outputs of the various 
sectors of the economy through the use of input-output techniques may 
lead to a substantial improvement in Soviet planning. However, despite 


Although the relative cost of a unit of labor compared to a unit of capital is sub- 
stantially higher in the United States, the shift-coefficient appears also to be much 
higher. One may reconcile these facts with a capital-labor substitution framework 
by arguing that European costs of hiring and of the turnover involved in maintaining 
a "proper" work force for multishift operations are considerably greater than are 
comparable American costs. But the argument is a strained one. It seems much 
more sensible to abandon this framework of factor substitution and to use one 
involving national traditions and organizational procedures. 
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Table 6.5 


Relative importance of labor-capital substitution and of organizational factors 
in creating labor intensity in Soviet metal-fabricating (selected processes) 


Percentage of all 
manual workers in 


machinebuilding 
Causes of labor intensity 1954-1959 
Process Primary Secondary USSR US. 
Internal 
transport and 
warehousing Substitution None 17.0 74 
Assembly Substitution Organizational" 19.3 - 
Machining (in 
production 
only) Substitution None 16.5 - 
SUBTOTAL A 52.8 = 
Maintenance 
and spare 
parts Organizational’ Substitution 13.8 5.0 
Casting Organizational? Substitution 7.6 1.8* 
Inspection Organizational" None 4.8* 6.2° 
Tooling Organizational’ None 74 6.0 
SUBTOTAL B 33.6 19.0 


Source: Computed from Kheinman, Organizatsiia. The Soviet data are based 
on a study of 160 firms, employing 424,000 manual workers, carried out during 
1956-59, American foundry workers’ data are based on the U.S. Department of 
Commerce, Bureau of the Census, Census of Manufactures: 1954 (Washington, 
D.C.). The proportions of workers engaged in maintenance of equipment, in inspec- 
tion and tooling, and in internal transport and warehousing in American machine- 
building are based on Kheinman's estimates made from the Factory Management 
and Maintenance study published in September 1957. The American data appear 
to be considerably less reliable than the Russian. 

Note: Percentages for production operations exclude all auxiliary workers em- 
ployed in foundry or other production shops. The Soviet assembly percentage 
includes subassembly and installation workers, and presumably also includes fitters 
in assembly shops who do a certain amount of remedial machining. The machining 
figure does not include machinists producing tooling or spare parts for their own 
plant, but it does include set-up men working in production. 

All figures have been calculated independently, with the exception of that for 
machinists other than set-up men; this group has been estimated as a residual. 
My evaluation is that the percentage of workers engaged in assembly may be a 
bit high (although it is taken from the 1959 census of occupations) relative ta the 
estimated figure for machinists, but it seems unlikely that the error is extreme. 

In reconciling the percentage figures above with those of Table 5.4, we must 
remember not only that there is a difference as to the base which is taken as 

(Notes to Table 6.5 continued on p. 206) 
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the past Soviet theoretic attacks against these techniques — attacks which 
were highly successful only until the availability of computers made the 
implementation of input-output methodology feasible for purposes of 
central planning — such techniques are quite in line with the traditions 
of the Soviet "method of balances." They represent a major technical im- 
provement on traditional Soviet methods, but do not seem to me to repre- 
sent any radical break with the orthodox approaches of Soviet planning. 
Thus they can be assimilated relatively easily." 

Changes in organizational personality are far more radical, and their 
acceptance thus faces considerably stronger resistance. Losses as well 
as gains would be involved in this type of reform. Yet, with the exception 
of the input-output strengthening of central planning, it would appear 
that only changes in the organizational personality will make a serious 
difference in Soviet economic efficiency. 

It is to the Soviet organizational personality, to its patterns of decision- 
making and its long-run policy emphases, that we must now proceed. 


Notes to Table 6.5, continued 

100 per cent, but also that there is a difference in the definition of the numerators. 
In the category "repair and maintenance," maintenance of buildings and structures 
is included in the above table but is excluded from Table 5.4. In this table in the 
category of "castings," all auxiliary workers are excluded from the figure for the 
USSR, while all except internal-transport workers are included here in the case of 
the U.S. as well as for both countries in Table 5.4. Only for the category “tooling” 
is the definition identical in both tables. 

* Because of poor inspection. 

* Because of the seller's market in Soviet industry and vertical integration at the 


factory level. 
* Workers in specialized foundries are not included for the reason given in Chap- 


ter 5, note 104. 
* This represents an understatement (see Table 6.1). 
* This represents an overstatement (see Table 6.1). 
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Section A 


INVESTMENT IN SOCIAL CAPITAL 


Social investment in housing, worker clubs, etc. is a mixed bag. A 
large proportion of such construction has always been financed and built 
by industrial organizations themselves and has remained under their 
control.! To the extent that this is the case, substitution of labor for capi- 
tal in factory operations is not in fact capital saving for the industrial 
organization as a whole. However, we shall not be able to take account 
of these social investments by factories? The result of our neglect is 
that the net total-capital saving by factories which results from the substi- 
tution of labor for the capital utilized in production is overstated by our 
measure; but the actual net result must still be either labor substitution 
or the waste of both capital and labor by comparison with a method of 
production which would use more capital and less labor in factory opera- 
tions per se. Where there is still over-all substitution, our argument holds. 
Where there is waste of all resources, the case is irrelevant to our discus- 
sion since no issue of factor substitution is involved, 


Section B 


MAJOR OVERHAUL OF EQUIPMENT 


Quite aside from current and intermediate repair, perhaps 10 per cent 
of an average plant's stock of machine tools is overhauled annually.* 
During the first half of the 1950's, almost 75 per cent of the coal indus- 
try’s depreciation allowances were expended on overhaul* This pro- 
cedure is so time consuming that authoritative Soviet studies have shown 
that, as a rule, less work time is needed to modernize a machine tool 
(making it more sturdy while increasing its capacity and speed) than to 
take it through the normal process of overhaul.5 Not infrequently, over- 
haul is nearly as expensive as, or even more expensive (in rubles) than, 
the purchase of a new machine.® 
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COMPARISON OF WHITE-COLLAR EMPLOYMENT IN SOVIET 
AND AMERICAN INDUSTRY 

In the light of the very great differences which exist between the extent 
of mechanization of clerical functions in Soviet and American industry, 
it is curious that white-collar personnel do not constitute a much higher 
percentage of total factory employment in Russian industry than in 
American. Yet, as is shown in the table below and its note, the Russian 
percentage was not much higher in the prewar period, and since World 
War II it has been lower. 

A fair part of the explanation for the failure of the Soviet percentage 
figures to be much higher than the American (to state the situation in its 


White-collar employment in Soviet and American industrial 
establishments (percentage of total employment in 
selected years) 


Year USSR US. 
1923 - 14* 
1928 9* = 
1929 - 14* 
1932 14* - 
1937 134 13° 
1940 16° = 
1947 - 17° 
1950 134 = 
1954 - 21* 
1956 13* - 
1958 13* 25! 
1961 13* = 


Source: See notes below. 
Note: The Soviet definition of “industry” is different from that of manufacturing 


in the United States, but this difference had no effect on the American data for 
1954 — the one year for which a calculation was made which included coal, metal- 
mining, gas, and oil industry figures along with manufacturing. 

Adding together the component industries in American manufacturing according 
to the emplovment-weights of these industries in the Soviet Union in both 1940 
and 1956 separately, I found that use of either set of Soviet weights would have 
left unaffected the rise in the American total manufacturing percentages between 
1937 and 1954, but would have reduced the composite American percentage in 
each year by some 2 per cent. Thus, adjusting the American figures for rough equiv- 
alence with the Soviet in the weighting of the various subbranches, we should 
reduce the United States percentages for 1937 and 1954 to 11 and 19 per cent 


respectively. 
“U.S. Department of Commerce, Bureau of the Census, Census of Manufactures: 


1947 (Washing:on, D.C.), I, 15 and 27. 
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very weakest form) is the fact that more of the functions of planning, 
accounting, and distribution are carried out above the establishment level 
in the Soviet Union than in the United States. But part of the explanation 
probably also lies in the fact that the labor/product ratio of Russia versus 
the United States is not vastly lower in all non-clerical functions com- 
bined than it is in clerical functions. This constitutes a supporting argu- 
ment (although not a strong one, it must be admitted) for the existence 
of a fair degree of labor-capital substitution throughout the important 
labor-using processes of Russian industry. 


Section C 
INSPECTION ERROR 


Soviet engineers have studied the degree of inaccuracy in inspection 
and have come up with what appear to be astounding results." In one 
undated but pre-1947 study in a plant producing various types of 
precision apparatus, there was an investigation of the accuracy of meas- 
urement of depths and shoulder-heights by the most commonly used 
gauges (simple go gauges). It was found that between 15 and 61 per 
cent of the parts accepted as “unconditionally satisfactory” by the plant 
inspectors actually fell outside the permitted tolerances. Three highly 
experienced inspectors examined for depth six hundred parts of the 
eleventh class of tolerance under the International System of Toler- 
ances —~i.e., a fairly loose standard about midway in the range of tol- 
erances. Working with the go gauges generally used in the plant, the three 
inspectors accepted parts which should have been rejected, or rejected 
those which should have been accepted, in between 7 and 23 per cent of 
the cases, depending upon the man; using somewhat better gauges, the 
non-conformity between acceptance and actual standards was reduced 
to an average of 2.5 per cent. Kutai, the writer describing this study, com- 
pares these results with those achieved in measurements using plug 
gauges and ring gauges, and in the latter case is enthusiastic over the fact 
that only 6 to 12 per cent of the parts accepted by inspectors actually 
fall outside tolerance limits. Kutai seems to consider this plant fairly 
typical of its subbranch.® 


*TsUNKhU, Trud v SSSR, p. 91, and Ia. Kvasha in Vopr. Ekon., No. 6, 1956, 
pp. 122-23. 

* TsSU, Narodnoe khoziaistvo 1961, p. 181. 

* TsSU, Narodnoe khoziaistvo 1956, p. 50. 

* Census of Manufactures: 1954, 1, 3 and 202 f. 

f Census of Manufactures: 1958, Il, 25. 
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Another Soviet study, reported in late 1952, investigated errors of 
measurement in the use of micrometers (1,218 measurements being 
taken) and of vernier calipers (2,000 measurements) in five plants. Ninety- 
five per cent of the instruments were themselves subjected to official gov- 
ernment inspection immediately before use in this test. Yet the 99 per 
cent probability limits were plus or minus 0.024 millimeters (morc than 
9/10,000ths of an inch) for the use of micrometers and plus or minus 
0.14 millimeters for the use of calipers in the measurement of 20 milli- 
meter nominal-diameter openings — in each case roughly twice the size 
of the officially permitted limits of error. According to the Soviet writer 
presenting the study, three quarters of total error of measurement was 
the result of operator failure and only one quarter was attributable to 
failure of the measuring instrument.? 

The shortage of X-ray and other specialized equipment forces great 
dependence upon visual inspection (e.g., in examining surfaces for cracks 
and scale), upon inspection of surface smoothness by casual comparison 
with a model, and upon inspection of large parts "by ear" for the ab- 
sence of breaks. Proper equipment exists and is discussed in the scientific 
journals, but seems to play no great quantitative role in most branches 
of metalworking. 

Section D 


MINOR EXCEPTIONS TO MY HYPOTHESIS 


One specific exception to my hypothesis is that, as of 1928, capital in- 
vestments in existing plants were planned to total 58 per cent of all 
investments during the first Five Year Plan in the agricultural equipment 
branch, and they were to be directed primarily to cost reduction (i.e., 
labor saving) rather than to the expansion of output.!° In actual fact, 
however, four new plants accounted for some 53 to 58 per cent of the 
investment in this branch during the first Five Year Plan," and much 
at least of the investment in older plants was intended to expand facili- 
ties. There is nothing to show that the 1928 policy of substituting capital 
for labor in this branch was ever implemented.}? 

A. second exception is that, during the late 1930's, materials-use per 
ton of casting was very high and the proportion of castings which had 
to be scrapped was also large. Much of such waste was a result of bad 
housekeeping practices in the foundries and could have been eliminated 
by heavier doses of properly organized unskilled Iabor.!? To be consistent 
with my methodology in this chapter, where I ignore stated motivation, I 
must interpret this as a rejection of possibilities for labor-capital sub- 
stitution. 


7. AN ORGANIZATIONAL TREATMENT 
OF SOVIET INDUSTRY 


IN previous chapters, we have examined and tried to evaluate two types 
of behavior in Soviet metalworking industry. The policy of substitution 
of labor for capital was posited to have resulted from conscious, high- 
level decisions by Soviet leaders. But its execution resulted from the 
existence of a particular type of organizational structure in the industry. 
The creation of vertical integration on a factory basis was also a response 
to organizational conditions, and in this case the behavior continued over 
decades in direct conflict both with efficiency standards and with policies 
quite explicitly adopted at top planning levels. The purpose of this chap- 
ter is to attempt to provide a general organizational scheme within which 
such behavior can be explained. 

Although our interest is in explaining structural developments within 
the metal-fabricating industries, these explanations are best treated as 
special applications of a general model of Soviet industrial organization. 
Soviet organizational “personality” is a general phenomenon, not con- 
fined to metalworking alone. Only after I have sketched out the model 
can I properly turn to a treatment of those specific behavior patterns in 
metal-fabricating which I have described in earlier chapters. In the final 
part of this chapter, I shall return to organizational considerations in Soviet 
industry as a whole in order to discuss changes which have occurred since 
the middle 1950's. 

The proposed general organizational scheme is one in which basic 
centralized decisions are the exogenous factors which work their way 
to outcomes in action through an administrative structure containing 
both formal and informal elements. Middle-level and lower-level mana- 
gerial decision are endogenous to the scheme, and are ground out as part 
of it. The scheme reflects within it the rigidities not only of the material 
environment but also of the culturally determined set of attitudes com- 
mon to most planners and managers. It also expresses the rigidities of 
the administrative system through which the decisions of lower and 
middle managers are guided. All these rigidities taken together con- 
tribute to the execution of top decisions, but they also set limits to the 


211 


212 Organizational Aspects 


feasible range of such decisions and deflect some of them into undesired 
consequences. 


THE GENERAL ORGANIZATIONAL SCHEME 


To develop the general scheme, I shall use two conflicting models of 
Soviet industry. These models are posited as operating simultaneously in 
the economy, but with one completely dominating the other in its effects. 
As the underlying economic factors have altered with time, there has 
been a similar shift in the relative weight of functional and dysfunctional 
features of the dominant model. This shift has created great pressures 
for innovations in the economic system and seems to be leading to a 
greater role for the secondary model, which up to now has been 


submerged. 
I shall begin by presenting a fundamental model of Soviet industrial 


organization, which applies in particular to the situation as it existed prior 
to the 1957 reorganization. Soviet industry is formally quite centralized, 
with elements of real autonomy appearing only in the interstices of the 
system. Yet problems of suboptimization by units of the over-all organiza- 
tion play a crucial role. A model of the type used in organization theory, 
rather than a traditional economic model intended to show interrelations 
among independent units within the economy, seems most appropriate 


here.*! 


*Edward Ames has recently presented a theory as to the activities of Soviet enter- 
prises which is couched in traditional microeconomic terms, and which specifically 
rests on an hypothesis of maximization by enterprise managers (Soviet Economic 
Processes [Homewood, Illinois, 1965), chaps. 4-6). His implied claim to being the 
first to do this in published form appears justified, although Joseph Berliner had 
earlier made a similar effort in an unpublished manuscript. 

Ames' approach is to ask what would be the response of managers of Soviet 
enterprises to changing plans handed down by higher authorities, and what would 
be an equilibrium position for such enterprises. He proceeds under the assumption 
that Soviet enterprise managers attempt to maximize output within the constraint 
that average unit costs cannot exceed the unit prices received for their products, 

There is, of course, no intention here of criticizing his approach for the use of 
simplifying assumptions. Yet it is interesting to contrast the assumptions he chooses 
with what appear to me to be equally simplifying conditions more reflective of Soviet 
reality. Output maximization is not a bad description of managerial efforts through 
1959 at least; however — and particularly for the years of the 1930's — the cost 
restraint which Ames introduces does not appear to have applied. For years since 
1959, official Soviet pronouncements and managerial bonus schemes seem to me 
best interpreted as leading managers to maximize some financial objective (cost 
reduction or profits) within an output constraint. For no historical period do Ames' 
assumptions appear to be reflective of Soviet reality. 

In itself, this criticism is no more than a comment on Ames’ specific assumptions. 
But it leads to the further question of whether any set of assumptions, of the type 
needed for a model in which enterprises maximize within constraints, is likely to 
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This fundamental model brings into relief what I consider to be the 
key operating features of the Soviet industrial structure. Objectives (here- 
after designated as O;...0,) of Soviet planners are viewed as inter- 
meshing with features of present-day Soviet environment (E) and with 
organizational theorems (OT) appropriate to Soviet society. The organ- 
izational theorems are statements as to governing principles of organiza- 
tion in Soviet industry; they may but need not be explicitly accepted by 
Soviet administrators. These organizational theorems represent a par- 
tial description of the organizational environment within which Soviet 
administration functions. 

Secondary derived objectives (O4) emerge from the interaction of 
primary objectives with the environment and with organizational the- 
orems. Achievement of these derived objectives is not desired for their 
own sakes, but as a way station to achievement of the primary objec- 
tives. With the kind of change of environment and of organizational 
theorems that is possible as the Soviet economy develops, these quite 
specific objectives might well be renounced by Soviet planners without 
any feeling of resultant loss of welfare. They differ in this regard from 
objectives Os... Os which, although also valued only as a means to 
more primary objectives, are sufficiently general so that one can scarcely 
conceive of their being displaced. 

In order to achieve all these objectives, Soviet central authorities use 
both legitimate and explicit mechanisms (M) and illegitimate mechanisms 
(MI). Illegitimate mechanisms are so designated because they are only 
partially accepted as proper methods of guidance by the relevant popu- 
lation of administrators — i.e., the central authorities and the managers 
whose actions are affected by these illegitimate mechanisms. Often they 
are perceived as being only "emergency" measures or are even denounced 


be sufficiently close to Soviet reality, over a long enough number of years, to be 
useful in understanding Soviet reality. Since both the objective, or objectives, and 
constraints can be varied at will by Soviet authorities above the level of the enter- 
prise, and since their macroeconomic objectives and constraints are quite different 
from the ones which would apply at the enterprise level, it seems to me to be 
highly dubious that such a set of assumptions exist. 

It is for this reason that I cannot accept either Ames' statement that Western 
research on the Soviet economy cries out for a maximization theory of micro- 
economic behavior, or his effort to develop such a theory as an adaptation of tradi- 
tional microtheory of the behavior of capitalist firms. It seems to me that this kind 
of theory is equally inapplicable — and for the same reasons — to the Soviet econ- 
omy and to individual units (plants or divisions) existing within large capitalist 
firms. But I must agree with him that more than institutionalism is desirable. The 
most fruitful research strategy for dealing with microeconomic problems of the 
Soviet enterprise is, I would suggest, the approach of organization theory. 
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as "totally improper.” Nevertheless, these illegitimate mechanisms are 
used continuously as a major means of obtaining objectives. 

The M and MI mechanisms are carried on into only a few of their 
consequences, Those effects traced out in Figure 7.1 are, from the per- 
spective of central authorities, negative unintended consequences (UC) 
and negative responses (R) by managements of plants and intermediate 
industrial bodies. Positive effects are not explicitly treated. The funda- 
mental model is developed in order to analyze the roots of dysfunctional 
features of Soviet administrative behavior, and thus it is purposely left 
incomplete as an administrative model of Soviet industry. The sequentia] 
relationship indicated by the arrows in Figure 7.2 is logical rather than 
temporal. 

Furthermore, the fundamental model is something of a hybrid. The 
mechanisms are viewed as implementations of the stated objectives, and 
the arguments linking objectives and mechanisms are my own and may 
well differ from those of Soviet planners. To this extent, ours is a tradi- 
ditional type of theoretic model. Yet it is not constructed in the form 
of theorems following from premises. The mechanisms presented are not 
the only set which would implement the stated objectives, nor are they 
completely consistent with one another and with the objectives. Rather 
they are offered here as the key mechanisms which Soviet authorities in 
fact seem to have chosen in order to achieve their apparent objectives. 

This fundamental model, when modified by the market economy model 
presented below, is intended to provide a fair, although greatly simplified, 
picture of Soviet industrial administration, The two models taken together 
apply to Soviet industry over the entire period since the early 1930's. 
Many industrial conditions changed drastically during these decades. 
Some of the arguments linking objectives and mechanisms seem much 
stronger when applied to the 1930's than to the 1950's, and this fact 
is entirely consistent with the recent movement of Soviet industry away 
from the structure outlined in the fundamental model. The assumption 
of some degree of cultural lag (in the form of maintenance of a mecha- 
nism when some of its original raison d'étre has disappeared) is implicit 
in the application of the fundamental model to the period since the 
early 1950's. 

The fundamental model. Figure 7.1 is the basic diagram for the funda- 
mental model. It represents a summary of the argument presented below, 
and is probably best examined in detail only while reading the textual 

escription of the model or after completing it. 

One of the key mechanisms employed in the fundamental model is 
the prime reliance of industrial co-ordination on planning of the inputs 
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and outputs of individual factories in physical terms (M:). This mechanism 
is viewed as resulting from the interaction of three objectives. The first 
of these is the objective of central planning (O;); but this, of course, might 
be realized without the setting of physical goals for individual production 
units. A second objective is that of radically altering the product compo- 


Figure 7.1 
The fundamental model 


Oq 


OT 


pe 


Each feature of the model is dependent upon those elements which are enclosed 
in parentheses and follow it. Thus M;, is dependent upon O,, Oo, Og. 


Objectives 
O, Central planning 
O, Industrialization 
O4 Revision of production functions 
O, Motivation of management 
O, Rational factor allocation 
Objectives — derived 
O4; (Os, Ex E, OT,) Minimization 
of transport 
Oaz (Og, Ex OT.)Minimization of 
inventories 
Mechanisms — legitimate and explicit 
M, (O,, O5, Og) Physical planning 
Mà (My, Oar O42, MI,) Materials 
allocation 
M, (O,, Mı, Mo, OT3) Centralization 
of physical planning and alloca- 
tion 
Unintended consequences 
UC, (M5, MI,, M13) Supply uncer- 
tainty 
UC, (M3, MI,, MIS) Systematic plan 
failures 


Environment 
E, Uneven progress of firms 
E, Scarcity of capital 
E4 Capital intensity of transport 
Organizational theorems 
OT, Firm's plan not geared to man- 
agement ability 
OT, Engineering perfectionist bias 
OT, Continuous planning 
OT, Decentralization requirement 
Mechanisms — illegitimate 
MI, (O,, E, OT,) Target planning 
Ml (M,, M3) Success criterion is out- 
put 
MI, (M3, OT,) Decentralization 
through priorities 
Responses 
R, (Mz, Ml, UC,) “Free goods" 
treatment 
R, Lower and middle management 
emphasize short-run results 
R, "Search" 
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sition both of total national product and of individual industrial sectors 
so as further to industrialize the economy and to give an ever greater 
role to heavy industry (O2). In a period when rapid structural change is 
desired, planning decisions are likely to be carried out more slowly and 
less effectively through indirect means such as the price system than 
through direct controls. A third objective is that of drastic transforma- 
tion of the production functions used in industry by means of the rapid 
diffusion of advanced technology throughout the economy (Os). To the 
extent that the problem of improving production efficiency has been that 
of implanting known techniques into backward industries rather than 
that of developing new techniques, there is much to be said for centralized 
decisions as opposed to placing one’s trust in the slower process of edu- 
cating individual managers to the advantages of newer methods. 

A second key mechanism is “target planning”: that is, the setting of 
extremely ambitious production goals for all organizational units, it being 
intended that the realization of these plans strain the resources of the 
firms and higher organizational bodies to the limit (M1,). This mechanism 
can be viewed as an implementation of the objective of motivating man- 
agement personnel to achieve rapid industrial growth (O4). In a society 
whose technology is being transformed and whose managerial staff is 
being totally renovated, a major problem is to create a gap between past 
performance and management's aspiration level sufficiently wide so that 
the new technological and managerial resources are fully used. In dis- 
cussing American firms, Cyert and March have pointed to “organizational 
slack” — the gap between a firm’s actual and potential performance — 
as a widespread and major feature of industry.* The danger that large 
amounts of organizational slack will be created in a period of rapid tech- 
nological change is obvious, and an organizational system geared to 
eliminating it through raising managerial aspiration levels has equally 
obvious advantages. 

However, target planning must inevitably have serious consequences 
for the co-ordination of production. The rate of improvement will inev- 
itably differ between firms (E;), and thus a national plan that stretches 
the capacities of all enterprises will inevitably be underfulfilled by many. 
Not only does statistical variance enter here but also the fact that man- 
agerial capabilities are a major resource of any industrial organization. 
Yet it would scarcely be feasible for Soviet authorities to gear the level 
of the production plan of a firm to the efficiency of its management, for 
such a procedure would fatally deflate managerial aspiration levels (OT,).* 
Thus it is scarcely surprising that, in each year during the relatively stable 
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period 1951-54, between 31 and 40 per cent of all industrial firms failed 
to fulfill their annual plans.* 

To implement central planning through physical planning, co-ordination 
of the production goals of different segments of the economy is required. 
This seems to imply some sort of an input-output model — or a "system 
of balanced estimates," as the Russians have called their basic form of 
this model. It might be possible to exercise such co-ordination without 
the physical allocation of materials and components to factories, “Bal- 
anced estimates” for the various materials and components might be 
formulated on the basis of average input requirements for the various 
final products to be produced, and the materials and components might 
be distributed through a market system. In the best of circumstances 
this would present formidable administrative difficulties. Under condi- 
tions of target planning, particularly where this is extended to encouraging 
the overfulfillment of production goals by individual factories wherever 
possible, further controls would seem essential. Plants with excess ca- 
pacity would have to be prevented from purchasing more than their share 
of materials and components and thus upsetting the materials balances. 

American experience during World War II showed that essentially 
this control could be accomplished through the physical allocation of a 
handful of basic materials.® Such allocation prevented excess production 
and, thus, constituted binding constraints on excess consumption of other 
materials in individual plants and industries. The restriction of physical 
allocation to only three or four basic materials would, of course, be highly 
convenient for Soviet authorities. But it would seem to be prevented by 
Soviet efforts to achieve rational factor allocation in the economy (Os). 

The Soviet economy has been characterized by extreme scarcity of 
capital relative to labor (Ez). Soviet authorities until recently refused to 
give expression to this relative scarcity of capital through a high explicit 
discount rate, and their costing and pricing methodology has not as yet 
reflected the relative scarcity of these factors of production. Neverthe- 
less, there are two major areas which are of concern to us at this point 
and in which decisions at the highest planning level have taken account 
of the economic environment of capital scarcity. Both of these are spheres 
in which ex ante restraints have been placed on the activities of enterprises. 

The first is the minimization of demands on transport (O41)? because of 
the high capital/output ratio inherent in this activity. The second is the 
setting of sharp restraints on the holding of inventories (O,:).5 The ex ante 
minimization of both inventory holdings and the use of transport tends 
to force a rigid planning pattern on the economy. If no more than a few 
national bottleneck items were allocated, then temporary and local 
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shortages of other materials, components, and fuels would be constantly 
cropping up, accentuated by the existence of an element of “target” in 
both input coefficient and output goals. An averaging of shortages and 
of excesses in materials over a national market and over an extended 
time period would be prevented. 

Once shortages in non-allocated materials occurred, hoarding of these 
materials and components would appear inevitable, further accentuating 
the shortages. The few key commodities that were physically allocated 
would no longer be the sole materials bottlenecks of production. Thus 
the planners would have to find ways to guarantee sufficient non-allocated 
materials to individual firms so as to make possible the fulfillment of their 
production plans.* A widespread allocation system — of the sort now 
used in the Soviet Union — would reappear. 

Moreover, a system of allocating only a few key materials requires that 
these in fact be the production bottlenecks of the economy. In American 
experience during World War II, scarcity of by and large the same 
materials — steel, copper, and aluminum — remained the bottlenecks 
throughout, and planning was based upon this condition of stability.!o 
But this was planning for a limited period. Soviet planning and allocation 
are considered as constituting a fairly permanent organizational system; 
given this time perspective, combined with a high rate of investment, it 
would make little sense to treat a few materials as creating semi-perma- 
nent bottlenecks. (Such a procedure would imply purposely building and 
continuing to build excess capacity in the production of other materials, 
a crass violation of investment minimization.) With the use of transport 
restrained, different regions would have different bottleneck materials, 
and these would change much more rapidly than would be the case in a 
fully national market. But if bottlenecks were to shift so that there was 
frequent movement of materials between the allocated and free-market 
list, there would be a great temptation for firms and higher organizations 
to hoard non-allocated materials. 

Thus the interworking of the factors cited above leads to the physical 
allocation of a wide range of materials and components (Mə). Given the 
objective of central planning, and given the principle — clearly imbedded 
in Soviet theory and practice — that planning is a continuous operation 
and that the process of implementing the plans modifies the plans them- 
selves (OT;), the central planners must be in control of the allocation of 
materials and components (Ms). This further accentuates the planning 
burden of central authorities, tending to make the central allocation system 
a bureaucratic bottleneck of the planning system. The size of the burden 
may be seen by comparing the central allocation of hundreds of materials 
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in the Soviet system with the detailed allocation of only steel, copper, 
aluminum, and minor subsidiary materials (such as industrial diamonds) 
by the U.S. War Production Board during World War II. 

The combination of detailed physical planning with detailed physical al- 
location of materials and capital equipment to plants makes the physical 
output criterion the natural one to be relied upon by higher authorities 
in judging managerial performance (M12). Dependence on financial cri- 
teria such as profit maximization would have the major disadvantage of 
frequently leading managements to pursue goals other than fulfillment 
of their production targets. This would mean that the production target 
for a firm would become little more than a planning parameter; prices 
would be set by higher authorities so as to try to motivate managements 
to fulfill their output plans, and allocations of materials would be related 
to the production targets, but plant managements would not be inter- 
ested in the production targets per se. Nor, in an atmosphere of target 
planning, would it be meaningful to use a criterion of first meeting pro- 
duction targets and then maximizing profits; the first goal alone is suf- 
ficiently difficult to achieve, so that success here would inevitably become 
the primary criterion of managerial performance. Moreover, manage- 
ments in this model have few degrees of freedom left to them in combin- 
ing production factors, and thus relatively little attention needs to be paid 
to their skill in achieving optimum combinations of inputs. 

Actually, the physical output criterion can be thought of as a crude 
profit criterion. With inputs allocated, managements try to minimize their 
input coefficients, even though they are uninterested in cost reductions. 
For only thus can they increase their production from a given allocation. 
Similarly, the management of a multiproduct factory will strive for a 
product mix appropriate to the relative weights given to each product in 
the determination of its total "output." This, of course, is similar to striv- 
ing for maximum gross sales from a given volume of inputs. 'The crudeness 
of the physical-output criterion stems from the existence of non-allocated 
factors — labor, in particular — and from the failure of central authori- 
ties to succeed in allocating to any given factory appropriate amounts 
of all necessary materials, fuels, and components. 

Up to this point our model is extremely centralized and rigid. We have 
highly centralized, detailed production programing, combined with re- 
liance on target planning and detailed, centralized allocation of materials. 
Managerial incentives are geared directly into this centralized system 
through the use of an output criterion for judging managerial success. 
Yet we can set down as an organizational theorem that, in a large country 
with a complex economy, some organizational leeway is required if the 
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work pressure on central authorities is not to become overwhelming 
(OT,). Constant revisions of production targets and allocations are re- 
quired, while the central authorities are unable to provide this flexibility 
no matter how large their staff becomes. 

Soviet authorities have built in this organizational leeway partly through 
permitting operational revisions of plans and allocations by organizations 
intermediate between the factory and the center. But primarily they have 
tackled the adjustment problem through heavy reliance on the concept 
of priorities (MI3): management at all levels is instructed to give prefer- 
ence to high-priority products within their product mix and to high- 
priority purchasers among their customers. Thus a major task of any 
management is to apply national priorities correctly to its own particular 
problems and to make decisions similar to those which higher authorities 
would make in its position. When supply and demand (as expressed in 
central allocations) for a product do not match, balance may be achieved 
by means of informal priority choices by managements of subunits. Here 
we have a non-bureaucratic solution to the adjustment problem, filled with 
all the uncertainties and the opportunities for use of personal influence 
which bureaucratic structure is designed to avoid.!? 

The combination of (1) target planning, which includes pressure on 
input coefficients, (2) detailed allocation of materials input and (3) 
incessant formal and informal changes in allocations to individual plants 
and in their product-mix programs, the latter in turn creating new input 
requirements, causes firms to be constantly under pressure in their efforts 
to secure the materials inputs they require. Firms not of top priority are 
always uncertain about the volume and mix of materials they will actually 
receive, and even fairly high-priority firms can be victims of the fact that 
supplier plants operate in a seller’s market with only loosely defined 
priorities as to their product mix and the order in which customers are 
to be supplied. This supply uncertainty is an unintended consequence 
(UC) of Ml, M», and MIs. 

Another unintended consequence is a systematic bias among industries 
and economic sectors with regard to plan failures (UC2). As we have 
seen, target planning inevitably leads to many plan failures by individual 
plants. These tend to be concentrated in the economic sectors of lesser 
priority, since formal materials allocations are in reality heavily modified 
by priority considerations (MZ). Thus any original central "plan," as 
embodied in Mg, will in practice be modified according to the relative 
priority of the various economic sectors. This conflict between centraliza- 
tion, as expressed in Ms, and decentralization through MIs can easily 
cause repercussions that affect central planning itself. 
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A major effect of supply uncertainty (UC,) is that firms find themselves 
receiving an input mix of allocated materials which is unbalanced in 
terms of their production targets. This imbalance could arise simply 
from the process of bargaining implicit in any detailed physical allocation 
system, but in addition there are the uneven fulfillment of the original 
allocation orders and the changes in firms’ production goals. Yet, in 
terms of the output criterion used for judging managerial success, there 
is no real incentive for management to economize on those allocated 
materials of which it receives a plentiful supply relative to other materials 
which become its bottlenecks. How then should the firm management 
“maximize” in terms of its output criterion of success? Clearly, this is 
best done by treating as “free goods” in a linear programing sense all 
except its bottleneck factor (or factors) (R,). There is no incentive to 
expend managerial effort in economizing in the use of these “free goods,” 
and any possible substitution of “free goods” for the bottleneck factor 
is justified. 

But, while this response to M», MI», and UC, is quite rational from 
the point of view of individual Soviet plant managements, it is highly 
dysfunctional for the system as a whole. This is so particularly since one 
firm may find certain materials plentiful, relative to its production bottle- 
necks, while these same materials represent bottlenecks for other firms. 
An informally organized priority system can scarcely avoid this difficulty. 

It will be noted that the derived objectives (O4) and the explicit mech- 
anisms (M) of our model can be viewed as stemming from a particular 
concept of planning rather akin to a perfectionist, traditional engineering 
viewpoint. Central authorities co-ordinate a multitude of objectives and 
data into a detailed set of integrated planning decisions for the entire 
economy. Morcover, these decisions are based on the assumption that 
operating units will come close to getting the maximum physical output 
from the resources allotted to them. Thus, if only central authorities 
perform their function with the greatest possible efficiency, the system 
will mobilize maximum effort and will insure minimum waste. The factors 
considered are essentially physical: materials resources and work capa- 
bilities as judged by physiological and skill-level measures. Organizational 
and incentive problems are ignored in the establishment of the basic 
framework; for, although they are recognized as stubborn obstacles to 
plan realization at any given moment, they are treated as being of an 
order entirely different from physical “realities.” 1° The apparent concept 
is that best results will be achieved through creating an administrative 
system designed for perfect operation in an economy which faces only 
physical problems and in which central authorities are able to design 
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sufficiently ambitious but also perfectly realizable plans. With this sort 
of administrative system established, all efforts should be mustered to- 
ward improving the economy in the direction of this efficiency utopia 
(0T3).* 

At the same time it is recognized by Soviet planners that all sorts of 
individual problems will arise which are not dealt with in this formal 
structuring. To treat these, additional illegitimate mechanisms (our M7) 
are used. These mechanisms are characterized by the fact that they 
contain aspects that are in conflict with the basic objectives. Thus, both 
target planning and decentralization through the priority mechanism 
conflict with the objective of co-ordination through central planning; the 
use of output as the prime criterion of success conflicts with the objective 
of rational factor allocation. These illegitimate mechanisms are used by 
central authorities in an ambivalent fashion and are never given clear-cut, 
explicit positive recognition in Soviet administrative theory. 

Pushing our fundamental model beyond the elements shown in Figure 
7.1, we are led to a further basic aspect of the model. This is a key response 
made by managements to planning pressures, namely, stress on short-run 
results (Ro). Just as does the “free goods" response of managements 
(R3), it has negative connotations to Soviet planners and is deplored. A 
causal explanation of this response follows. 

Great concern with, and struggle against, the formation of cliques is 
a widely observed feature of Soviet industry. Nor is this surprising. In an 
economy ruled by target planning and plagued by supply uncertainty, 
managements are strongly motivated to use personal relations to influence 
the determination of their plans, their allocations, and the judgment of 
their performance. Since intermediate control bodies, both ministerial 
and Party, are in turn judged by the success of the operating bodies, the 
opportunities for building a "family relationship" (to use the Russian 
term) are considerable. With widespread modification of plans and allo- 
cations through informal and nebulous priority considerations, the possi- 
bilities for such influence are greatly expanded. There are innumerable 
opportunities for exchange of favors between firms supplying each other 
with materials or investment goods, between firm managements and city 
administrations, and between a host of other organizations and indi- 
viduals. The existence of these opportunities and strong temptations 
creates, in turn, a constant effort by higher authorities to prevent or break 
up cliques. 

A simple and powerful means of forestalling the formation of cliques 
is the frequent transfer of personnel from one post to another. A second 
major factor contributing to a brief average job tenure of higher man- 
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agerial personnel is the apparent readiness of Soviet authorities to exer- 
cise within short intervals a judgment as to the success of individual 
managements, to apply high standards in this judgment, and to take 
resulting action with regard to promotion or demotion, (This refers to 
higher management personnel at all levels, beginning with the individual 
enterprise.) Operating from a perfectionist concept of industrial achieve- 
ment, the authorities seem reluctant to pick men carefully for management 
posts and to go along with them for a considerable time. On the con- 
trary, a willingness to dismiss managers freely and to try someone else 
has long characterized Soviet industrial policy. Such a policy, particularly 
when standards of evaluation are based on target plans, naturally creates 
ever-recurring openings to be filled by promotion. Thus there is frequent 
movement of managers upward as well as downward. 

The particular historical setting of the 1930’s and 1940’s also con- 
tributed to rapid mobility in managerial ranks. With industrial growth, 
the number of managerial posts mushroomed. Moreover, whole categories 
of management were periodically removed: Tsarist-trained managers in 
the early 1930's, to make way for Party cadres; trusted Party members 
without technical training, to make room for those with engineering 
training; a broad sweep of management in the purges of 1936-38; and, 
finally, the widespread removal through military draft and death during 
World War If. 

Let us turn from this chain of causation for the high mobility of man- 
agers to the reasons for the observed pattern of many overlapping control 
bodies. One reason for this pattern is that it serves as an additional means 
of combating the formation of cliques. A second reason is that no one 
of these control bodies is strongly motivated toward the achievement of 
all the planners’ objectives. Ministerial control groups, the State Bank, 
trade unions, the Ministry of Finance, and the Communist Party each 
have their own ax to grind in the conflict for precedence among different 
goals of industrial activity, all of which are scheduled in target plans. In 
a situation where much activity is guided by informal priorities, it may 
be considered useful to bring a variety of control bodies into the picture 
to ensure that all interests are represented in some degree. 

It can be hypothesized as an organizational principle that when a 
large-scale organization faces the need for frequently assessing the man- 
agements of subunits and for taking action on the basis of these assess- 
ments, when a number of control groups with different interests are 
concerned directly and indirectly in these judgments, and when target 
planning is used and thus normally not all of even those objectives ex- 
plicitly set for management can be met, then there will be a strong tendency 
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in making judgments to rely on operational criteria of readily observable 
and measurable results. This is the situation facing Soviet industry in our 
fundamental model. 

The two chains of argument are now complete. High managerial mo- 
bility and the use of operational criteria in judging managerial perform- 
ance combine to cause managements to lay primary stress on short-run 
results in their choices among different lines of activity for their plants 
(Rz). Immediate results of plant activity — especially output — are pe- 
culiarly observable and measurable and are thus in quite a different 
category from such achievements as good maintenance of equipment, 
the building of a strong labor force and managerial team, and research 
and development. Moreover, while the latter activities will have a major 
effect on production performance in the medium run, the chances are 
quite good that current managerial personnel will not then be in the plant 
to reap the benefits or ills flowing from the present policies. 

This "fundamental model" of Soviet industrial organization is geared 
to the assumption of perfection both in planning and in the execution of 
plans. It is a high-pressure system, making demands on operating man- 
agements which cannot all be fulfilled. As such, it arouses an equally 
vigorous set of responses from these managements — in the form of a 
search for slack in the system (Rs). This search may take many paths: 
attempts may be made to reduce plans by hiding resources and by de- 
veloping good personal relations with the planners; schemes may be 
developed to simulate plan fulfillment through producing the desired 
volume but with poorer quality goods and a product mix easier to produce 
than that called for in the plan; or efforts may be made to accumulate 
additional inventories, equipment, and manpower to meet the emergen- 
cies that constantly occur. Protection against supply uncertainties may 
be sought through vertical integration back into supply functions, with 
plants producing their own semifabricates and components and even doing 
their own repair and construction. As with tax evasion in Western coun- 
tries, there are endless possibilities for plan evasion.!5 

The usefulness for the economic system of permitting some of this 
slack seems to be tacitly recognized by higher authorities. At least, this 
implication can be drawn from the fact that they do not attempt to close 
all these avenues of search. A comparison may be made with American 
income-tax law, where in the past extremely severe marginal rates on 
high incomes have been coupled with enough legal loopholes so as not 
totally to prevent the accumulation of wealth. 

The search process of Soviet managements may be compared to the 
reaction to excessive psychological pressure by neurotics who find release 
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in psychosomatic illness. If psychosomatic blindness is cured, psycho- 
somatic paralysis may occur in the same patient. The search for escape 
may take many alternative forms, but it can be depended upon to occur 
unless the pressure is removed. 

The particular form that plant managements’ search for slack will take 
cannot be predicted from our fundamental model. All the forms listed 
above have been historically important, but none is inevitable. Through 
rigid controls, higher authorities can close off some of these outlets — 
but only at the expense of strengthening the pressure behind the man- 
agerial push in other directions. Higher authorities are faced with the 
painful task of deciding which methods of slack creation are least harm- 
ful to the economic system and of acting accordingly. As one would 
expect, their views on this subject — as indicated by their actions in 
enforcing different regulations — have changed over time. 


Looking at our model from the viewpoint of top planners, we can 
characterize it as a system of economic planning which fundamentally 
takes a linear programing approach to the national economy as a whole. 
Certain key end products are in short supply in terms of the planners’ 
objectives: these are given all-out emphasis through the priority system. 
Although formal output targets are set for these products, above-plan 
production is considered highly desirable and is supported by allocations 
of materials beyond what was originally planned. Strategic intermediate 
products — whether raw materials, components, or capital goods — are 
in turn treated as in short supply and are given similar priority. All other 
products and factors are considered to be “free goods.” Since all inputs 
are endogenous to the system, they are all either bottleneck or “free” 
goods. There are no inputs entering the system from outside at a fixed 
market price, as there are for capitalist firms in a market economy. 

This approach to planning can, of course, be followed only within 
broad limits. First, it assumes an economy that is closed with regard to 
foreign trade. Second, some production of “free goods” is essential if 
these items are not to be transformed into bottleneck commodities; out- 
put greater than this is also desirable in terms of the secondary goals of 
the planners. Thus textile production in the 1930’s could not be allowed 
to sink below a minimum level without jeopardizing key objectives of 
the regime through injury to the motivation and physical capability of the 
labor force. Production above this level was desirable but could be sacri- 
ficed to other priority considerations. 

The administrative procedure for realizing this approach has been to 
set target output plans for all sectors, supporting them with paper alloca- 
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tions of necessary materials and capital investment. But when the 
inevitable inconsistencies in plans and the differences between planned 
and realized production appear, then the non-priority items bear the 
entire burden. The limit to this process of "plan revision” is reached when 
the production of non-priority items threatens to fall so low as to cause 
these items in turn to achieve priority. 

Such an organization of an economy has many clearly dysfunctional 
characteristics. Production in different sectors of the economy tends to 
move upward in fits and starts. “Free” factors and intermediate products 
are used wastefully '® until they in turn become bottlenecks, and a crash 
program for their production is introduced. Structural deformations of 
industry occur as lower and intermediate organizations attempt to protect 
themselves against supply uncertainties. The “search” behavior occurs 
throughout the economy. 

Two features of Soviet society served, until the middle 1950’s, to 
make such an organization of the economy viable. One of these was the 
existence of surplus manpower relative to the available capital stock. 
Waste of unskilled and semiskilled manpower in industry led primarily 
to a reduction of underemployment in agriculture rather than to a failure 
to achieve industrial potential.!" The presence of this excess manpower 
in the economy meant that plans for output per man-year of labor could 
be grossly underfulfilled without seriously affecting industrial production. 
Under these conditions labor-saving programs, absorbing investment 
resources and managerial talent, could be given up without doing much 
harm to industrial output. In addition, plant management could substitute 
labor for other factors in order to help make up shortfalls in their receipts 
of capital goods and proper materials. This has been a major source of 
sorely needed flexibility in the Soviet economy. 

A second source of flexibility emerged from the value system of Soviet 
planners. Consumer goods industries and agriculture have long been 
treated as secondary sectors of the economy, in which fulfillment of output 
plans was desirable but not essential. This treatment of huge portions of 
the economy has permitted a systematic priority treatment for heavy 
industry and transport and has helped to make possible the satisfaction 
of input requirements for priority industries even when national plans 
went seriously astray. This has been a second important element in the 
fulfillment of the plan within priority sectors. 

The organizational scheme of our model has a number of aspects 
which in the past have been extremely functional in terms of the goals of 
Soviet planners. First and foremost, it is a type of organization that makes 
relative output in different sectors of the economy highly responsive to 
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the wishes of top planners; detailed decisions can be made by central 
authorities and, in particularly important segments, carried out by means 
of priority measures. In a period when planners’ goals have been those 
of rapid industrial growth, mainly concentrated in only a portion of the 
economy, an organizational structure which helped to insure responsive- 
ness of the economy to central decisions made for this sector has been 
extremely useful. 

It is true that this organizational scheme might work quite unsatisfac- 
torily if planners were equally concerned with the fulfillment of their 
stated targets in all sectors of the economy and if there were thus no 
priority segments. But this is a situation Soviet planners have not yet 
fully faced. 

Second, a critical characteristic of the model is its stress on technical 
perfectionism and high pressure on managements at all levels. In a period 
of rapid technological change, the value of eliminating organizational 
slack through raising managerial aspiration levels may considerably out- 
weigh such disadvantages as the gearing of management effort to short-run 
results.!? These remarks seem particularly appropriate to Soviet industry 
of the 1930's and 1940's. 

This discussion may indicate why the organizational structure repre- 
sented by our fundamental model has worked reasonably well in the Soviet 
Union and seems to have been considered fairly satisfactory despite all 
its obvious shortcomings. 

The secondary model. As I have already stated, our fundamental 
model of Soviet industrial organization excludes very real elements found 
in the Russian system. To explain these other elements, let us posit a 
market economy model existing in a rudimentary form side by side with 
the fundamental model. The two models lead to different organizational 
behavior — and both types are in fact found in the Soviet economy. 

This approach to model building can be viewed as an application of 
the concept that specific national economies, at any moment of time, are 
characterized by conflicting patterns of behavior and that social change 
can sometimes be usefully represented in terms of a shift in the relative 
importance of these patterns. The market economy model is perceived as 
one which, in the past, has satisfied enough needs of the Soviet economic 
system and of its planners to warrant the creation and maintenance of its 
main features, but which at the same time has violated important prin- 
ciples of Soviet society and thus has been kept in a decidedly secondary 
position. Administrative changes in the Soviet Union since about 1959 
may well have the effect of increasing the importance of the market 
economy model and leaving less of a role to the fundamental model. 
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In the market economy model, central planners continue to make key 
decisions for the economy; but these decisions are expressed through the 
setting of price parameters rather than through the establishment of 
physical output and input objectives for managements. It is expected 
that the centrally determined objectives will be achieved through profit- 
maximizing behavior by managements, operating within a framework of 
ptices established by central authorities. 

The khozraschet (economic accounting) system, omnipresent in Soviet 
industry for more than a quarter of a century, is the principal embodiment 
of this model. Soviet firms sell their products and are charged a price 
for their inputs; managements are instructed to operate so as to maximize 
profits within the constraints of prices over which they have no control. 
Managers are judged through a comparison of the profits earned by their 
plants with the profits expected from them by higher authorities. The 
volume of earned profits affects the bonuses given management, the 
premiums and awards distributed to workers in the plant, and the invest- 
ment in social capital (clubs, housing) for the exclusive use of the plant 
personnel. 

Here is a system which, on the face of it, would seem to have been 
fashioned with the intention of making possible the decentralization to 
the plant level of output and factor-combination decisions. This, for ex- 
ample, is its function in Lange's model of socialism.!? But managers' 
efforts to maximize profits will generally lead to behavior at least some- 
what different from that which is demanded by the centralized physical 
plans. The Khozraschet system stands in flat contradiction to what we 
have called the "fundamental model" of Soviet industrial organization. 
It seems fairly clear that, up to the present time, the dominant criterion 
in the evaluation of the performance of managers in Soviet industry has 
been that of the fundamental model rather than the profit test of the 
khozraschet system. The profit criterion seems, at least through 1965, 
to have been used only as a minor, secondary indication of level of per- 
formance. 

Can the khozraschet system be incorporated into the fundamental 
model? I think not. If target planning and priorities were not part of the 
fundamental model, then it might be possible for managers to be held to 
the two goals of, first, meeting production goals with allocated resources 
and, second, maximizing profits subject to this key constraint. But given 
target planning; given changing priorities as between overfulfillment of 
planned goals for one portion of a plant's output mix and bare fulfillment 
of another portion of it; and, finally, given the priority concept as the 
basic means of evaluating the relative importance of reducing use coeffi- 
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cients for different inputs, the application of a common-denominator 
monetary criterion of managerial effectiveness flatly contradicts the many 
specific input and output criteria used in the fundamental model.2° 

If this contradiction exists, how can we explain the existence of the 
khozraschet system in Soviet industry? Primarily, it seems to me, it stems 
from an ambivalence in Soviet thinking. Recognition of the many dys- 
functional features arising from the fundamental model, and particularly 
of the loss of resources stemming from management’s treatment of non- 
bottleneck factors as though they were free goods, leads to efforts to 
use a pricing system both to spell out the degree of shortage of different 
factors and to avoid pure waste of any inputs. Development in this direc- 
tion is particularly attractive in that the formal structure of annual plans 
and plan fulfillment is based on an input-output concept which contains 
no aspect of either target planning or of priorities; the khozraschet system 
is quite consistent with this formal system. 

Yet the raising of Khozraschet considerations to real prominence in 
the evaluation of managerial effectiveness would threaten the funda- 
mental organizational structure of the system. The great role of target 
planning, as well as of priorities as an adjustment mechanism, would be 
destroyed. Thus, while the khozraschet system has been promulgated, 
maintained, and given a great deal of attention, it has never become a 
real force in the economy. A symbol of its dwarf status is the extent to 
which relative prices are substitutable factors have been allowed to devi- 
ate from what they would be if they were truly to represent planners’ 
preferences concerning the use pattern of these factors.” 

Another primitive embodiment of the market economy model is the 
existence of a barter market for allocated materials. In the fundamental 
model we indicated that firms treat as free goods all except their bottle- 
neck factor (or factors) and so use them extravagantly. This conclusion 
must be modified to the extent that firms can barter materials that for 
them are “free goods” but that are bottleneck factors for their trading 
partners, receiving in turn materials with the converse properties. Such 
barter has been tacitly permitted by higher Soviet authorities, since it 
permits better use of these factors than would otherwise be possible. 

Here we have a manifestation of the market model arising as an un- 
intended consequence of the fundamental model itself. However, this 
barter has not only all the imperfections inherent in any system of barter, 
but the further disadvantage that the barter ratios cannot be set by the 
central planners. As an embodiment of the market model it is rudimentary 
in the extreme. 

Three other elements of the market economy model have long existed. 
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The first of these is a relatively free market for labor; workers to a large 
extent are at liberty to change jobs in response to primarily monetary 
incentives. This free market has been modified, first, by the existence 
in the past of forced prison labor; second, by various past legal restraints 
on mobility (particularly between 1940 and the early 1950’s); and, third, 
by social pressures. But, despite these important limitations, it seems 
reasonable to consider the supply of labor as having been far more re- 
sponsive to market pulls than have the supply of materials and of capital 
goods, 

The second element, symmetrical to the free labor market, is a free 
market for consumer goods. This market is free in the sense that goods 
are distributed through the pricing mechanism rather than by rationing, 
although not in the sense — except partially since 1964 — that demand 
affects supply through the medium of price changes. This free consumer 
market seems to be a precondition for successful reliance on monetary 
incentives to labor, as well as the means of avoiding the major adminis- 
trative burdens of an extension of physical allocation to final consumer 
goods. 

Finally, some production and distribution of materials takes place 
outside the central planning and allocation system. This production and 
source of supply — essentially for purposes of small, local markets — 
does not fit into the fundamental model at all; it is an embodiment of the 
market model. However, this is decidedly a fringe aspect of Soviet 
industry. 


APPLICATIONS OF THE FUNDAMENTAL MODEL IN THE 
METAL-FABRICATING INDUSTRIES 


Factory vertical integration. 'The extent of vertical integration on the 
factory level, which was described in Chapter 5, appears to be best ex- 
plained in terms of the "search for slack" process of Soviet managements 
(R5). Production by a plant to meet its own requirements is a method of 
finding protection against the supply uncertainties built into our funda- 
mental model of Soviet industry. 

As was pointed out above, no particular form of the search process 
can be predicted from our model. Vertical integration is one possible 
expression of managerial search, and historically it has been of great im- 
portance and persistence; but it was not an inevitable consequence of an 
economic system based on the fundamental model. Thus it remains to 
be explained why this particular outgrowth of the process has been such 
a characteristic feature of Soviet metal-fabricating. 

From the viewpoint of individual factory managements, vertical inte- 
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gration has offered considerable protection at a fairly low cost. The need 
for allocations of capital was one type of cost, but of a peculiar type. 
Capital has been received gratis from the state budget, and allocations of 
equipment have been linked to the budgetary grants. Managerial success 
in operations has not up to now been related explicitly to any concept of 
return on capital. The only significant subjective cost of capital to factory 
managements was the opportunity cost of sacrificing other forms of 
capital which would have made a greater contribution to helping them 
meet the crucial success criterion of output. 

If factory managements were in fact allocated a given sum of capital 
which they could dispose of as they saw fit, then the opportunity cost to 
them of using capital for purposes of integration would have been con- 
siderable, But it does not appear that this has been the case. Budgetary 
allocations of capital have to be justified in terms of detailed investment 
projects, and there is no reason to believe that a management which 
receives funds in order to develop vertical integration would have received 
the same sums for other purposes if it had renounced this objective. To 
the extent that it would otherwise have received a smaller grant, the 
opportunity cost to factory management of this type of investment is 
negligible. 

For metalworking firms, the argument is considerably strengthened by 
the fact that lack of over-all capacity has not in general been the bottle- 
neck to increased production. Both additional shift work and overtime 
work have commonly been available to relieve capacity restraints. Addi- 
tional capital would, of course, always be useful in providing surplus 
capacity to meet the contingencies of late deliveries of materials, semi- 
fabricates, and components, or of deliveries of materials requiring more 
processing than called for by plan. But such capital would only be an 
inferior substitute for the direct securing of supply channels through 
vertical integration. Aside from this, extra capital could be used as a sub- 
stitute for labor and as a means of reducing production costs; however, 
as we have seen, labor productivity and cost criteria of managerial suc- 
cess have in the past played a decidedly secondary role in the evaluation 
of managers by their superiors. 

Since, apart from concern regarding the opportunity cost to themselves 
of capital, plant managements would be restrained from pushing vertical 
integration only by its possible negative effects on labor productivity and 
current costs, vertical integration has naturally proved highly attractive 
to management. It is true that no type of investment — including that in 
facilities for vertical integration — is likely to yield a quick payoff in 
current production, and this fact reduces the importance to management 
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of activities resulting in vertical integration. But no management can 
totally ignore results occurring in the medium-long run, especially when 
the pursuit of such a policy in no way injures the short-run position of 
the factory. 

Except for the 1957-65 interlude, the chain of command above the 
factory level has run along industry lines. The industrial ministries have 
had the same organizational interest as have their enterprises, and thus 
have been unlikely to place obstacles in the way of their achieving inte- 
gration. True, from the viewpoint of the ministries there would have been 
an advantage in organizing foundries, forges, fastener and parts shops, 
etc., along branch lines rather than as parts of individual consumer fac- 
tories. But the economies in production costs and in better use of capacity 
which would thus have been made possible would have been offset by 
transportation and co-ordination costs resulting from the fact that the 
enterprises of a given ministry have usually been scattered over the entire 
country. In addition, the ever-changing organizational jurisdiction over 
individual plants made it difficult for any ministry to predicate an invest- 
ment program on the assumption of organizational stability within its 
own ranks. 

Central planning authorities, on the other hand, have had a real interest 
— of which, as we have seen, they were fully aware — in combating 
vertical integration. In terms of our model, this interest must have been 
reinforced by their engineering perfectionist bias (OT:). Why did they 
not use their control over investment to restrain this suboptimizing 
behavior? 

The answer would appear to be twofold. On the one hand, as was 
pointed out above, a closing of some of plant managements’ search out- 
lets would only have strengthened the pressure behind the managerial 
push in other directions. Although vertical integration was, from the 
standpoint of central planners, a disturbing outlet for this pressure, there 
were others which might have been still worse. Second, top Soviet planners 
appear in general not to have been overly successful in enforcing those 
types of priorities which are not clothed in an organizational form. Priori- 
ties which provide a preference for one organization over another in the 
receipt of investment funds or materials allocations have worked quite 
well. But priorities — such as a restraint on vertical integration — which 
are intended to affect the operations of all organizations equally have 
been ignored more often than not. Thus, except perhaps for the 1957-65 
sovnarkhoz period, Soviet industry simply has not been structured in such 
a fashion as to permit of a halt to vertical integration. 

Product innovation. Figure 7.2 presents an application of the funda- 
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mental model to the problem of explaining why product innovations have, 
in general, been few and slow in the Soviet civilian metal-fabricating 
industry. 

Both central planners and consuming industries are viewed as desiring 
product innovations. For central planners, the use of new types of capital 
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goods represents a major means of revising production functions. For 
consuming industries, such utilization provides a potential means for 
meeting the pressures from above for continuous improvement in output/ 
input coefficients. 

The obstacles to innovation are seen as embedded in the influences 
affecting those firms which are potential producers of the new products. 
Since managers are judged primarily according to their short-run results 
measured by total output, and since such output is in fact usually de- 
pressed by the introduction of new products into their mix, they resist 
taking on new products. The sellers’ market existing in the Soviet Union 
gives them considerable power of resistance and, of course, the indus- 
trial ministries have had the same interest as their constituent enterprises, 

Consuming enterprises could act independently by producing for 
themselves the new products they wish to utilize. But such production 
is normally treated as an expense for them, rather than as a part of 
their total output, and thus does not appear as a direct element in the 
measuring rod of their success. Even when it is added into their meas- 
ured production, it is bound to require a disproportionate share of their 
total production resources — and particularly of the time of engineer- 
ing and supervisory personnel and of highly skilled workers. 

Central authorities can reduce the obstacles to innovation by trans- 


Notes to Fig. 7.2, continued 
Environment 

E, Much of the development of new products is carried on by special research 
institutes, rather than by the firms intended to produce the new products. 

E, Producers of equipment operate in a seller's market, normally able to sell all 
they produce. 

E, When a factory or higher organization produces equipment for its own use, 
this either reduces its total short-run output or, at best, leads to unplanned 
product mix. 


Organizational theorems 
OT, The production of new items by a firm depresses, at least in the short run, 


its total volume of output compared with its potential when producing ac- 
customed products. 

OT, If central authorities were to place heavy and broad emphasis on product 
innovation, this would create confusion as to the criteria employed in judg- 
ing managements of producing organizations. 

Mechanisms — illegitimate 
Mla (M, M;) Success criterion is output. 
Responses 

R, Lower and middle managements emphasize short-run results. 

R, Firms resist producing new products. 

Ry, Firms resist undertaking development work on new products. 

Ry Tendency for relatively little product innovation. 
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ferring much of the development effort from producing firms to special 
research institutes. These institutes are judged according to their suc- 
cess in product innovation, and thus their attempts at suboptimization 
work in the proper direction from the viewpoint of higher authorities. 
In actual fact, a great deal of Soviet development work has been given tc 
these research organizations, While this procedure is doubtless helpful 
on balance, it contributes nothing to getting the resulting products into 
actual production. Indeed, it creates an additional obstacle: the “not 
invented here" syndrome * applies just as much to Soviet organizations 
as it does to individual divisions of large American companies. 

A key element in this analysis is OT: the fact that a firm which takes 
on new products thereby reduces its short-term potential for total out- 
put? Clearly this phenomenon is a peculiarity of Soviet practice in 
defining total output. If new products were given sufficiently high con- 
stant-ruble values (it is the sum of these which determine a factory’s 
“output”), then factories would vie with one another for the privilege of 
bringing new products into production. Furthermore, Soviet pricing 
policy as to new products is not an outgrowth of the fundamental model; 
it appears as a key exogenous factor, introduced for quite different 
reasons.?? 

Soviet policy with regard to market prices of new products has been 
to set them at cost during the first year or years.?* Although this is a 
system of price setting which is very convenient administratively, its 
insertion into the secondary, khozraschet model discourages firms from 
producing new items, thereby providing the same effect as OT; in the 
fundamental model. Thus the two models reinforce one another with 
regard to restraint on product innovation. 

It would appear that market prices for new products are kept low 
because of a concern with the effect of pricing on consuming organiza- 
tions; it is believed that prices which are too high would penalize the 
adoption of new technology. Doubtlessly this is true in many cases, 
but one might hazard the guess that Soviet pricing principles have been 
established in terms of a miscalculation as to the location of the main 
resistance to new products: prime attention is given to overcoming con- 
sumer rather than producer resistance. There has been some movement 
over time away from this emphasis (formerly, producers often suffered 
actual losses when introducing new products), but it still remains basic. 

Given this principle of establishing market prices, and the general 


*Reference here is to the resistance of manufacturing organizations to implement- 
ing development work done in other organizations. 
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function of constant-ruble prices as representing stability, it is difficult 
to see how — during a non-inflationary period — new products could 
be given sufficiently high constant-ruble values. Russian administrators 
are caught in the trap of their own pricing principles. 

One way out would be for Soviet planners to raise the importance of 
product innovation as an independent success-indicator for manage- 
ments. In theory, it does have this independent role, and doubtless this 
role can be quite important for particular subbranches at particular times. 
But OT, stands in the way of any across-the-board effort in this direc- 
tion; the essence of both the fundamental and the secondary, khozraschet 
models would be violated. 

An alternative which has been followed to some degree is to select 
specific factories for the early production of new products and then to 
transfer the products — with the appropriate tooling — to other plants 
once the production process is running smoothly.?° The original fac- 
tories are much more than pilot plants; they carry the production process 
considerably further than simply proving out the technology. Clearly, 
there is a good deal of waste implied in this form of organizing the out- 
put of new products; experience cannot be automatically transferred 
from one factory to another. But there is a major organizational advan- 
tage in this approach: the managements of the original factories can be 
judged primarily according to their success in mastering new products 
without the need for extending this principle throughout the subbranch. 

It is not at all clear how important this practice has been in Soviet 
metal-fabricating. But it appears to go much further than is the case in 
large American companies. It represents some sort of ad hoc solution to 
the problem of product innovation, even if an expensive one. As such, it 
is on a par with the extensive development of specialized research organ- 
izations to carry out applied-development work. 

This theoretic treatment of resistance to product innovation requires 
reconciliation with certain observed phenomena in the industry. 

The period of the first Five Year Plan was one of highly successful 
introduction of Western product designs into production in Soviet plants. 
Resistance of managements to such introduction is not reported in the 
literature and, in view of the accomplishments of the metal-fabricating 
industry during these years, it is difficult to believe that it was wide- 
spread. How can this phenomenon be explained? 

One important explanatory factor is that the OTe principle does not 
seem to have applied during these years. Central authorities placed great 
emphasis on the independent success criterion of mastery of new prod- 
ucts. In some cases, this practice was easy to follow: the automotive 
and tractor industries, for example, were newly built on the basis of 
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mastering a few complex products — and the relevant factories had 
little option as to product mix. In other subbranches, however, factories 
simultaneously produced old and new products, and conflict between 
criteria was quite possible. Nevertheless, central authorities seem to 
have faced up to this conflict by placing, if anything, greater stress on 
introduction of new products than on total output. 

This was made feasible, one would guess, by the fact that the real 
limitation on the output of most metal-fabricating factories during these 
years was metal supply. New products were generally more highly fab- 
ricated than the older products they replaced, and the value of output 
per ton of metal input was higher.?' Under these conditions, since OTs 
did not apply, managements which attempted to satisfy the success cri- 
terion of maximum value of output would welcome the opportunity to 
introduce new products. Conversely, in later years metal-fabricating 
plants suffered from a larger number of constraints on production — 
and thus new products ceased to appear attractive. 

By the second half of the 1930's, both OTs and OT, seem to have 
been functioning with full vigor in metal-fabricating as a whole. Yet it 
was precisely in these years that, as we saw in Chapter 2, the product mix 
of the machine-tool industry was greatly widened. 

The only explanation in terms of the model of Figure 7.2 which I 
can offer here is an ad hoc one. The machine-tool sector was relatively 
small, and for any particular sector at any particular time central au- 
thorities could afford to raise to first place, and to enforce, success cri- 
teria which normally were given a low rating. This seems to have been 
one of these periods for this subbranch.* 


The above treatment of product innovation in terms of our fundamental 
model may be compared with the more traditional treatment of the same 
problem by Joseph Berliner. Berliner considers the obstacles to product 
innovation and to process innovation in industry as being the same, and 
suggests that higher Soviet authorities have shown an equal lack of suc- 
cess in overcoming both. To Berliner, the problem is that of innovation 
on the factory level; the distinction between product innovation and 
process innovation is without significance for his analysis.?? 


*We must admit that it is a weakness of our approach to be forced into this deus 
ex machina explanation — which posits the relaxation of the basic MI, condition 
whenever this is convenient for the explanation. If such relaxation were frequently 
necessary, then the usefulness for analytic purposes of our entire fundamental model 
would be placed in question. It is my contention, however, that it is too much to 
ask of any model that it explain all of even those data which are known to the model 
builder before the model was created. This machine-tool case should be treated as 
an individual instance of the failure of the model. 
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The difficulty with such a merger of the two questions is that it seems 
hard to fault Soviet industrial management in the area of process inno- 
vation, Industrial techniques applied in Soviet industry have changed 
continuously and, by international standards, with remarkable speed. 
It is precisely the resulting increase in output/input ratios which has 
been responsible for much of the pace of Soviet industrial growth. One 
of the most striking features of Soviet industrial development has been 
the marked distinction between success in process innovation and failure 
in product innovation. This appears with particular clarity as soon as we 
understand the degree of innovation required in order to introduce for- 
eign technologies into Russian factories ?? 

The great virtue of Soviet organization has been its extreme pressure 
upon management to turn out results better than those achieved in the 
past. The use of target planning (MI;), combined with the readiness of 
Soviet authorities to dismiss or demote managers who are “failures,” 
compels factory managers to be extremely responsive to opportunities 
for process innovation. It is true that they have only been interested in 
the sorts of innovations which will permit them to increase production 
with the resources made available to them, since output has been the 
chief criterion by which their success has been judged (MI). But the 
manager who misses opportunities for such innovations has little possi- 
bility of fulfilling his target plans.?? 

This distinction between our treatment and that of Berliner points 
up a specific use of our fundamental model, namely, to suggest an im- 
portant modification of the notion that Russian management has been 
weak in adopting and implementing innovations. A similar specific use 
has been to explain the difference in success in product innovation be- 
tween the early 1930's and succeeding years. 

Labor-capital substitution. The basic explanation for the failure of 
Soviet metal-fabricating to develop along lines of capital-labor substitu- 
tion, and for the existence of the opposite behavior pattern in which labor 
was substituted for capital where this could be done without the develop- 
ment of new technology, must be found in the decisions of central plan- 
ners.* It would appear that they made what amounted to blanket 


*Here, once more, we face a failure in our approach through the fundamental 
model. In order to explain the phenomena reported in Chapter 6, we are forced 
to posit a desire on the part of central planners which has not been verbally ex- 
pressed and which runs contrary both to the dictates of official Soviet capital 
theory and to the biases introduced by planners into the costing and pricing sys- 
tems. It is possible, and I find it necessary, to argue that both capital theory and 
pricing of producer goods were permitted to develop in the wrong direction during 
the Stalinist era precisely because their effects could be neutralized by planner 


Soviet Industry 239 


decisions to minimize the capital/output ratio insofar as this could be 
done through factor substitution. Such decisions constituted in the past 
appropriate interpretations of Os of our fundamental model (the objective 
of rational factor allocation) in the light of the E? environmental condi- 
tion of the scarcity of tangible capital relative to labor. 

The acceptance of the notion of an interest rate in the latter half of 
the 1950's can, insofar as it relates to the issue of labor-capital substitu- 
tion, be viewed as a response to the pressures emanating from the growing 
difficulty in treating labor as a “free good” throughout entire industries 
such as metal-fabricating. Limiting our sights to the issue of labor- 
capital substitution, the fixing of an explicit interest rate can be viewed 
as a substitute for the prior use of an implicit rate of interest of infinity. 
Thus the rejection earlier of the notion of an interest rate can be inter- 
preted as entirely compatible with our assumption as to the desire of 
central planners. 

Similarly, we need not be overly troubled with the need for explain- 
ing the long-time Soviet emphasis in speeches and in the press on im- 
proving labor productivity within each industry. One reason for such 
emphasis may be found in its propagandistic aspects; it is easier for the 
ordinary worker or reader to understand the concept of labor produc- 
tivity than it is for him to understand capital productivity.2 A second 
answer lies in the fact that, to the extent that workers and junior man- 
agement in a plant raise labor productivity by those means available 


decisions. Such capital theory and pricing policy had ideological factors in their 
favor, and both were supported by powerful individuals and forces within the 
Communist Party. It was easier for those planners responsible for technical prob- 
lems of investment allocation to bypass these positions of strength than to attempt 
to capture them by storm. 

This reconciliation appears feasible; it may or may not be correct. Clearly, 
however, we would be much happier if we could offer a reconciliation drawn 
from our fundamental model rather than exogenous to it. Unfortunately, I have 
not found this possible. 

In explaining labor-capital substitution, I posit that the actual desire of central 
planners has been the opposite of what they stated it to be. This assumption is 
based on four facts: that the posited desire was in accord with what was rational 
behavior under Soviet conditions; that opposite verbal expressions can be ex- 
plained away; that no evidence is available of authorities exercising significant 
effort toward achieving their stated objectives; and that observed behavior is best 
explained by this assumption. 

This does not contradict my approach in Chapter 5, where I assumed that 
Soviet central planners did in fact desire the objective which they continuously 
stated they wished to realize with regard to vertical integration. For, in the case 
of vertical integration, not a single one of the above phenomena existed; thus 
there is no support there for an assumption of contradiction between stated and 
actual desire. 
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to them, they almost inevitably increase capital productivity at the same 
time. For it is only to a very limited extent that personnel below the 
top management level of a factory can make decisions which involve 
the substitution of equipment for manpower. Thus the public empha- 
sis on labor productivity may be interpreted in our scheme as an em- 
phasis on capital productivity which has been reinterpreted on the 
intellectual level of the workman. Finally, it should be recognized that 
the stress on raising over-all labor productivity within an industry has 
been more than matched by emphasis on the productivity of key pro- 
duction workers and, what amounts to much the same thing, on the 
productivity of central pieces of capital equipment. 

The interesting organizational problem is to explain why the posited 
desire on the part of central planners for labor-capital substitution was 
realized, when their much more clearly expressed objective of avoiding 
vertical integration on a factory or even subbranch level was a total 
failure. We have seen that the organizational forces pushing toward 
vertical integration were successful in frustrating the will of central plan- 
ners; why did not the same thing occur in the general area of factor sub- 
stitution within metal-fabricating? 

First of all, the factor substitution problem was to a considerable 
extent that of preventing new pieces of capital equipment from being 
introduced into Soviet metalworking. Insofar as such equipment would 
have had to be produced within the Soviet Union, the task was simply 
that of preventing innovation in production — including the adoption 
and adaptation of equipment designed abroad. Generally speaking, the 
organizational forces depicted above in Figure 7.2 all worked in the 
desired direction, and central authorities had only to refrain from posi- 
tive action directed toward overcoming such resistance. Materials han- 
dling and assembly operations, for example, could have been mechanized 
only if central planners had compelled factories to produce products 
which were new to them (e.g., fork trucks). Otherwise, potential pro- 
ducers would simply not make these items available. Thus, organizational 
factors in the fundamental model here reinforced planners’ desires. There 
was no continual pressure at work to upgrade the labor-saving quality 
of the machinery produced.?? 

Perhaps this organizational framework helps to explain why there 
was apparently no development of those sorts of new machinery whose 
use in the production of existing goods would have been capital saving, 
but which would have also led to an absolute increase in the labor/output 
ratio. For this to have occurred, innovation would have been required — 
and central authorities would have had to set themselves against the 
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forces analyzed in Figure 7.2. It was easier to ignore such potential 
opportunities. 

However, there remained two other types of opportunities for capital 
substitution. One was the importation of labor-saving capital equipment. 
The preventive force here was the basically autarkic approach of the 
Soviet Union toward foreign trade. Particularly prior to the 1950's, fac- 
tories could in general import only equipment which was unavailable 
within the Soviet Union. Under such conditions, it was unlikely that 
much foreign exchange would be “wasted” on machinery intended to 


economize on labor. Controls were tight in this area, and little slippage 
was to be expected.* 


The second opportunity, however, lay in the common problem of 
choosing types of equipment appropriate for the lot sizes and scale of 
production which were expected in the shops where the equipment was 
to be used. Given a sufficiently large scale of production in a user-shop, 
more “advanced” types of equipment could be capital saving as well as 
labor saving; at very low rates of production, they would be unjustified 
from the viewpoint of lowering either the capital/output or the labor/ 
output ratio. But there would be intermediate production levels at which 
their use would constitute a substitution of capital for labor. If such 
kinds of equipment were already being produced in the economy, what 


*A difficult problem in this area is to explain why new rather than secondhand 
equipment consistently seems to have been imported. I am unable to present an 
answer Which is integrated into the model of organizational behavior, and am 
forced to fall back once more on ad hoc reasons. 

The avoidance of imports of secondhand equipment during the years of the first 
Five Year Plan can be explained on the ground that Soviet planners considered 
themselves to be facing a massive problem in the maintenance of existing old equip- 
ment, and that the skilled labor force needed for this task was in short supply. Given 
these conditions, planners might reasonably have given top priority to avoiding 
the aggravation of this problem. Such avoidance could be carried out in a very simple 
administrative fashion: by failing to insist upon the importing of secondhand 
equipment. This policy also offered the minor advantage of making it easier to 
obtain the short-term credits used in financing many equipment purchases. 

During the middle and late 1930's, as the production of the Soviet capital- 
equipment industry grew substantially and as Soviet capital-equipment imports 
became localized in the machine-too! sector, it is likely that such imports were 
concentrated on new types of machine tools which could not readily be produced 
at home. It would have been difficult to purchase such equipment secondhand pre- 
cisely because of its newness of design. 

In the postwar period, capital-equipment imports from outside of the Soviet 
Bloc have clearly been heavily concentrated in the field of specialty items, to a con- 
siderable degree so that the equipment could be used as prototypes for machines 
to be produced in the Soviet Union. Here, the argument presented above as to the 
middle and late 1930's stands up even more solidly. 
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was to prevent factories at intermediate levels of production from order- 
ing them? 

The answer to this would appear to be the weakness of motivation on 
the part of enterprise managements to act in such a way as to frustrate 
the desire of central planners. In the instance of vertical integration, the 
motivation was high: this was a prime means of securing protection 
from supply uncertainties. But managements had no equally strong rea- 
son to press for substitution of capital for labor. Their chief gain would 
be the reduction of costs of production; but this had significance only 
in terms of the secondary, khozraschet model. So long as labor was 
available, substitution of capital for labor was irrelevant to the main 
success criterion of the fundamental model, namely, volume of out- 
put (Ml). 

Thus firm and subbranch managements could see only relatively small 
gains as the potential reward for pushing capital substitution. To set 
against these there was not only the risk of at least mildly antagonizing 
higher authorities but also the drains on managerial and engineering 
time involved in reorganizing methods so as to use the new pieces of 
capital equipment. Technical conservation is a virtually universal tend- 
ency among managements the world over; a strong incentive is needed 
to overcome it and to warrant its troubles and its risks. In this case, the 
game was not worth the candle.? 

Substitution of capital for raw materials. The above approach to 
labor-capital substitution suggests a prediction as to another form of sub- 
stitution: namely, capital for materials. 

Although management at the enteprise level is only weakly motivated 
to economize on labor, it is very strongly motivated to economize on 
raw materials. Similarly, it is highly motivated to substitute homoge- 
neous for heterogeneous raw materials. Thus we would expect manage- 
ments to introduce types of equipment which achieve these ends even 
at scales of output which make their introduction inappropriate from 
the viewpoint of higher authorities and of the national economy. 

This prediction is an outgrowth of our organizational model. As such, 
it is a peculiarly interesting application of the model. AII of our previous 
uses of the model have been to explain observed behavior. Here we 
have a much stronger test of the model: that of predicting behavior 
which we have not observed. 

Unfortunately, this is a prediction which is difficult to verify in the 
absence of highly detailed information. The following is an example of 
the sort of difficulty which would be encountered. 

A specific application of the prediction might be thought to be the 
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production of fasteners and other small parts by cold forging rather than 
by metalcutting. Cold forging of metal fasteners might be expected to 
save about one third of the weight of the metal (bar or wire) used; on 
the other hand, where production runs are short, if would sharply in- 
crease the capital/output ratio. Under Soviet conditions, where even 
standard fasteners have been widely produced by user enterprises, one 
would expect frequently to find these opportunities for the substitution 
of capital for materials.9 

However, the requirements for appropriate diameter of bar or wire 
materials are much more stringent in the case of forging than in the case 
of metalcutting. In metalcutting, bar or wire which is only slightly too 
large can still be employed since the excess metal is cut away. Thus a 
single diameter of bar or wire can be employed for a range of small 
parts with somewhat different diameters. In the case of die-forging, 
however, all of the material goes into the finished piece, and thus a 
separate diameter of material must be used for each item with a dif- 
ferent finished diameter.?5 

Thus an enterprise manager who introduces forging of small parts as 
a substitute for cutting, under conditions where his production runs 
are small, would be substituting capital for raw materials. Our model 
predicts that he would be highly motivated to do this. On the other hand, 
he would also require a larger number of raw materials of very specific 
sizes — and he has a strong motivation to avoid this. Therefore our 
model cannot be used to predict what his actual behavior would be. 

A test of the broad prediction that, ceteris paribus, managers substitute 
capital for labor must thus avoid this sort of application. It is hoped that, 
in the future, detailed information will become available which will per- 
mit testing of this prediction of the model. 

The priority approach. The use of priorities as a guide to decentralized 
decision-making (M?) plays a major role in our fundamental model. 
]t is this which makes feasible both the simultaneous utilization of a 
variety of criteria of managerial success and the informal revision of 
product-mix and materials-allocation plans without passing through cum- 
bersome bureaucratic channels. 

Institutionally, the interpretation and enforcement of the priority prin- 
ciple has been lodged primarily in the various hierarchically organized 
Communist Party organizations. Party committees above the factory level 
have been viewed as relatively free of loyalty to any particular subbranch 
organization, and thus — except perhaps during the 1957-65 period 
of regional organization in sovnarkhozy — they were the groups best 
able to avoid suboptimizing behavior and to adopt instead a national 
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viewpoint (in Russian terminology, a principled “Party” viewpoint). 
Party organizations collectively constituted the deus ex machina of the 
fundamental model, potentially being capable of introducing needed 
flexibility and giving due weight to all conflicting criteria of managerial 
success. Standing outside and above any particular industrial bureauc- 
racy, the Party organizations were expected to constitute an essentially 
co-ordinating and antibureaucratic element in the system. 

For this reason, the role of the Party organizations in no way dimin- 
ished after the recruitment of industrial managers began to be limited 
almost entirely to Communist Party members in the early to middle 
1930's. Throughout the postwar years, conflict between the authority 
of factory managers and Party secretaries has remained endemic to the 
Soviet system. The reason for this does not lie in the specific personality 
traits and political backgrounds of individuals; the same man might 
move from the position of industrial manager to Party functionary and 
back again. Rather, what has been involved is the organizational loyalty 
expected of anyone holding a particular post. The loyal Party member 
is expected to take a national viewpoint in his work even when his post 
is that of an industrial executive; but, in fact, such an executive is bound 
to be faced with conflict between this viewpoint and his desire to sub- 
optimize the position of the particular organization in which he is work- 
ing. The same individual, when engaged as a Party functionary, has had 
lesser problems of divided loyalty. 

If this Party role of interpreter and enforcer of priorities functioned 
perfectly, all organizational difficulties inherent in the fundamental model 
would be swept away. In fact, of course, suboptimizing behavior, such 
as that of creating vertical integration on the factory level, is often tri- 
umphant. Suboptimizing has also often prevented Soviet authorities from 
concentrating resources on priority sectors of the economy. 

One example of this phenomenon was the apparent inability in the 
early 1930's to transfer skilled manpower on any large scale to the new 
showcases of the Soviet metal-fabricating industry. All of these factories 
were forced to do most of their own training of workers, at best being 
able to send personnel to work in existing plants for some time before 
the opening of the new factories. But relatively little transfer of workers 
from older plants was planned, and even this was not accomplished.39 
Managements of such plants were not prepared to sacrifice their own 
production programs by encouraging their best workers to leave for the 
new showcase factories. With regard to manpower, the latter had to 
clear their own path. 

On a national scale, the priority principle has been quite effective in 
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ensuring differential rates of growth and levels of investment between 
industries and larger sectors of the economy. But once given the fact 
that a sector had a reasonably high priority, it has generally been able 
to claim its “fair share” of resources from allocating authorities. 

One example of the fair-share principle is illustrated in note 631 of 
Chapter 6, where we saw that the non-metalworking sectors of the econ- 
omy were quite as successful as the machinebuilding industries in lobbying 
for allocations of new metalcutting and metal-forming machine tools.?* 
A second example is the perennial problem of the construction industry: 
that so many projects have been started each year as to greatly stretch 
out the construction period required for almost all of them. This objec- 
tion to an overly great number of starts was recognized in prewar as 
well as in postwar years, yet the only method finally selected to deal with 
the problem in the postwar period was an across-the-board limitation on 
all new starts.3 Each organizational unit had its fair-share claim to new 
construction, and it has proven impossible to restrain investment allo- 
cations sufficiently through use of the priority principle. Similarly, as 
Holland Hunter has pointed out to me, it has not been feasible to com- 
plete quickly the work on some construction projects by ceasing opera- 
tions on others; each organizational unit has a claim on total resources 
intended for the completion of construction projects under way — since 
it could truthfully declare that failure to continue work would result 
in waste of the investment already made. 

We can thus observe that the Soviet priority principle operates within 
rather severe constraints. Only on occasion does it override all other 
considerations, and it works best when not in conflict with organizational 
interests of suboptimization. 


AN APPLICATION TO RESEARCH AND DEVELOPMENT IN 
THE SPACE EFFORT 


In recent years, a substantial and ever-growing share of the activities 
of the American metal-fabricating industries has been devoted to the 
development and production of items such as missiles and Space vehicles 
which are produced as individual units, or at most in very small lots. 
Here, the cost and effort is very heavily concentrated in research and 
development activities as opposed to fabrication. It is apparent that 
much the same phenomenon is occurring in Soviet metal-fabricating. 

An application of our fundamental model to such research and devel- 
opment suggests that organizational considerations would lead us to ex- 
pect Soviet development projects to differ in some predictable respects 
from otherwise comparable American projects. This application is pre- 


246 Organizational Aspects 


sented in Figure 7.3. We do not have sufficient information about the 
two nations’ projects to tell whether the differences predicted by the 
model actually occur, but my impression is that they do. Probably Figure 
7.3 is best interpreted as being primarily a predictive rather than a de- 
scriptive application of the model. 


Figure 7.3 
Organizational biases in Soviet research and development efforts 
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E, Russian scientific tradition is that scholarship is more appropriately exercised 
in a theoretic-mathematic form than in an empirical-experimental one. 
Eg Among Soviet scientists engaged in the space effort, experimentalists are 
scarce relative to theoreticians. 
Organizational theorems 
OT, Control over a general activity is most likely to be exercised at a juncture 
point where allocation is of that input factor which constitutes a bottleneck 
and where cultural resistance in the society is least. 
Mechanisms — illegitimate 
Mla (My, Mz) Success criterion is output. 
M1, Control over the direction of research and development is exercised pri- 
marily through allocating equipment rather than manpower. 
Responses 
R, Managements emphasize short-run results. 
R, Firms resist producing new products. 
R, Firms resist undertaking development work on new products. 
R, Emphasis on reliability and short development lead-time in carrying out space 
projects. 
R, Bias toward a conservative statement of the prospects of a project by a 
manager bidding for an assignment to be made to his group. 
Rg Bias toward the choice of projects whose objectives are conservative in the 
light of the given state of the arts. 
Society comparisons 
SC, Low cost of a given research and development accomplishment in the Soviet 
Union relative to that in the United States. 
SC, Discontinuous improvement in the state of the arts in the Soviet Union 
relative to that in the United States. 
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The E;, OT7, Es, MI, set arises from forces outside of industry proper 
and is a function of what appears to be a general Soviet attitude toward 
research. It stems from the bias of Soviet physical sciences toward the- 
oretical-mathematical work as contrasted with empirical-experimental. 

In 1962, for example, the physicist P. Kapitsa complained of the 
existence of a serious disproportion between the relative development 
of theoretic and experimental physics in the Soviet Union. Although 
twenty to thirty experimenters are needed for each theoretician if hy- 
potheses are to be properly tested, the number of each type of scientist 
is in fact approximately equal. As a result, said Kapitsa, "the majority 
of theoretical conclusions fail to receive practical verification.” 39 

This "imbalance" throughout the physical sciences is not a result of 
poor decisions on the part of Soviet educational authorities as to the 
number of students to be directed into various fields, but rather is a re- 
sult of choice of field by good graduate students. These students — par- 
ticularly the best, who have the greatest opportunity for personal choice 
under the Soviet system of education — follow the common European 
tradition in which the heart of scholarship and science is conceived as 
residing in theoretic work. 

Historically, Russians, like Europeans generally, have been scornful 
of American cut-and-try approaches and of non-theoretic “tinkering.” 
Blackboard mathematics has been considered a far more elegant means 
of solving problems than experimentation and the construction of physi- 
cal models. The ideal has been understanding through theory rather than 
the building of operational devices, which are viewed as a substitute 
for "understanding." 

With a relative plenitude of theoretic as opposed to experimental 
scientists in the physical sciences — particularly among the best people 
who are most able to follow their own inclinations — it is equipment and 
first-rate experimenters who represent the bottlenecks to expanded work. 
Since the appropriate way to ration resources is obviously to concen- 
trate on those which are scarce, equipment is allocated both through 
financial budgeting techniques and through direct physical allocations, 
and the experimental researchers inevitably follow into the same projects. 

It is not solely because equipment and materials are the scarce factors 
that the concentration of controls on them, and through them on experi- 
mental and development personnel, is considered the appropriate admin- 
istrative procedure. This location of controls is also the one which least 
violates the scholarly community's demand — in Russia as elsewhere — 
for freedom of research. The right to such freedom in Russia, as through- 
out much of Europe, has traditionally been considered as limited to 
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senior scholars. Since theory is viewed as the essence of scholarship, 
these controls are least likely to affect the men who are “really” senior 
scholars working within the tradition. Thus, this type of control arouses 
a minimum of social antagonism.*? 

A feedback mechanism operates here (between MI, and E;). Because 
of the location of the controls used to direct the work of scientists, those 
graduate students who value most highly the right to pick their own prob- 
lems feel further impetus to do theoretic work, since they will thus be 
most likely to be left alone. The siphoning-off from experimental work 
of scientists with this temperament reduces the pressure which might 
otherwise be exercised by experimenters against directed research. 

All these factors lead to a strong bias favoring the use of a theoretic 
approach toward scientific and engineering problems, regardless of 
whether such problems fall within the category of research or of devel- 
opment. The choice of approach may be exemplified from American 
experience. 

In wartime work on radar at the Massachusetts Institute of Tech- 
nology, one development problem encountered was that of optimal 
amplification of a given radar frequency. Telephone and radio practice 
at the time was to design amplifiers so that the curve representing the 
amplifications of all frequencies in a given channel would be flat topped. 
An experimental approach to the problem would have been to experi- 
ment with a multitude of amplifier designs. Instead, two scientists went 
about proving — through theoretical-mathematical analysis — that the 
optimal curve for radar amplification was peaked rather than flat topped. 
Experiments in system designs then proceeded on the basis of this the- 
oretical advance. 

The opposite approach is exemplified in the solution of the Jupiter 
IRBM nose cone problem. Here the task was to choose a material and 
shape which could resist certain general heats and shock waves. The 
highly empirical method used was that of repeated testing of materials 
and shapes in the exhaust blast of a rocket engine; that combination 
which yielded the best result was chosen.*! 

One would expect that research and development scientists in the So- 
viet Union would be considerably more likely than those in America to 
prefer the first approach, and that their first efforts at the solution of any 
problem would be theoretic. Such preference would be dictated both by 
the Russian cultural bias and by the different factor proportions existing 
in the two nations. 

Turning to the MI», Re, Rs, Rs set of forces depicted in Figure 7.3, 
we find elements which were treated directly in our fundamental model 
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and in the Figure 7.2 application. Within the context of manufacturing 
organizations, these forces represented both the resistance of manage- 
ment against innovating new products and management’s stress on physi- 
cal-output results achieved in the short run. 

Managers of development projects, of course, do not have the option 
of rejecting the incorporation of new products into their program. The 
nearest proxy to such behavior is the attempt to minimize the research 
component within any given development project. This can be done by 
using parts and subassemblies which have already been proven work- 
able in other projects instead of designing improved components; by 
giving a heavy value weight to the design features of simplicity and 
reliability (i.e., low variance) of performance compared to that for aver- 
age or peak performance beyond the minimum required for the project 
task; by avoiding innovations intended essentially to improve the “state 
of the art” rather than to contribute materially to the immediate project. 

This orientation may be contrasted with suboptimizing activities of re- 
search and development projects in the American space effort, where 
there is much of a push in the opposite, “goldplating” direction. Com- 
panies which bid for and carry out development contracts are concerned 
with increasing both the special competencies and the general knowledge 
within their own organization as an aid to winning future contracts, as 
well as for application to sales in the non-government market. Second, 
the individual scientists and engineers on the projects have a professional 
interest in creativity, and permission to pursue these aspects of their job 
is an important part of the fringe benefits of their employment. Rigid 
resistance on the part of project managements to granting such permis- 
sion would create major morale problems and would probably lead to a 
high turnover among their best personnel. 

Personnel of Soviet research and development projects doubtless 
have similar interests, but for project managers these must be swamped 
by the considerations of the MI», Re, Ra, Rs syndrome. 

Soviet managers can maximize the likelihood of successful completion 
of research and development projects in two ways. One is to present a 
conservative statement of the lead-time and cost — particularly lead- 
time — requirements of their project bids (Rg).4? Such behavior is com- 
parable to that of factory managers striving for a low production plan 
for the coming year. Second, once having embarked on a research and 
development project, they can aim at meeting only the minimum per- 
formance requirements rather than attempting as well to improve the 
state of the arts (R;). Both types of managerial behavior are the opposite 
of what we appear to find in the American milieu.** 
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The bias in the “bids” submitted by rival project groups in Soviet 
research and development is likely to have a significant effect on the 
choice of alternative proposals. Both in the Soviet Union and in the 
United States, agencies evaluating competing proposals are of course 
aware of the biases normally built into them. But they can have no 
means of applying appropriate factors to the proposals of the various proj- 
ect organizations, since none have carried out a sufficient number of 
projects to permit a meaningful statistical manipulation of the relationship 
between estimates and actual performance. Thus we may hypothesize 
that they are most likely to take each bid at face value relative to its 
competitors, with only possible occasional exceptions for those organiza- 
tions which in the past have been completely out of line. 

If both American and Soviet evaluating agencies do act in this fashion, 
there would be a relative bias in the Soviet case toward accepting those 
project proposals which offer least promise of high performance but 
which have the lowest cost as measured both in money and, especially, 
in necessary lead time and risk of total failure (Rp). This is because of 
the hypothesized tendency to measure the prospective gain from the 
ambitious project against the absolute difference in estimated costs. 
Such response by Soviet evaluating agencies would be strongly re-enforced 
by the E; and E; conditions of emphasis upon theoretic research prior 
to the stage of the development project. 

This Ro response, together with the R; response which results from 
the interaction of the same basic factors, leads to the two society com- 
parisons between the Soviet Union and the United States. The first of 
these (SCi) is the prediction that a given research and development ac- 
complishment should, on an average, cost less to achieve in the USSR. 
This follows from the relative economy of achieving results through 
theoretic research rather than through experimentation at the project 
stage. 

The second ($C») is that improvement in the state of the arts in the So- 
viet Union should proceed in a less continuous fashion than in the United 
States. In American space technology, development work aims at a steady 
expansion of the existing borders of knowledge as an explicitly desired 
by-product of specific projects. In the Soviet Union, far more reliance is 
placed on a series of theoretic break-throughs; but, since more of the 
total scientific effort is devoted to theoretic work, such break-throughs 
are more likely to occur. Thus we would expect a greater amount of leap- 
frogging of Soviet and American research and development accomplish- 
ments in space than would occur if the Soviet approach was similar to 


the American. 
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This application of our fundamental model to Soviet research and 
development would suggest that, taken together with the types of con- 
trols over research activities which have been exercised by Soviet leaders, 
the new subbranches of the metal-fabricating industry have profited in 
recent years from the existence of the kind of organizational behavior 
depicted — and are likely to continue to so benefit during the next decade 
or so. While this organizational advantage has had no real importance 
until recently within the metal-fabricating industry, it may today be of 
very major quantitative significance. 


CHANGES IN ORGANIZATIONAL FACTORS SINCE 
THE MIDDLE 1950's 


The organizational scheme presented thus far relates most strongly 
to the quarter of a century extending from about 1930 to 1957. Changes 
since then have included the 1957 reorganization of industry to the sov- 
narkhoz system, and the switch back to the industrial ministry structure 
in 1965. Far more significant has been the series of developments tend- 
ing to reinforce the role of the monetary factors treated in our secondary, 
khozraschet model: the major shift in 1959 to cost reduction as a key 
index of managerial success, and its future replacement by profitability 
forecast in a September 1965 speech by A. N. Kosygin, chairman of 
the Council of Ministers; the developments in 1964 under which the 
product mix of large sectors of some major consumer-goods industries 
is affected by the state of demand in the economy; the decentralization 
of some investment which apparently is now carried out simply because 
plant management and State Bank officials expect a short pay-off pe- 
riod; and the various sets of proposals and discussions which have been 
categorized in the West under the broad heading of “Libermanism.” 

While this is not the place to enter into any detailed discussion of 
these developments, it would seem appropriate to try to interpret their 
general tendency in terms of my formulation of organization models. 

The state of the present Soviet economy — that is, the economy dur- 
ing the past decade — presents a challenge to Soviet administrators 
greater than any faced since the early 1930's. Basic aspects of Stalin’s 
Russia have altered in such a way as to make an organizational system 
patterned on the fundamental model increasingly unsatisfactory. At 
the same time, other economic changes have tended to reduce the im- 
portance of some of the strong points of this model. 

As mentioned earlier, Soviet administrators in the past have been 
able to count on two major sources of flexibility in the economy to help 
make viable an organizational system based on the fundamental model 
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First, there has been surplus manpower. But when one considers the 
death toll of over 20 million during World War II, the effect on the 
labor force of the low wartime birth rate, the extent of past absorption 
of agricultural manpower into industry, and — of major significance — 
the new emphasis on agricultural output and thus on retaining manpower 
in the agricultural sector, it would appear that this source of flexibility 
has disappeared completely or at least has been greatly weakened. The 
second element of flexibility in the past was the low priority given to 
the consumer goods economy and particularly to agriculture. A com- 
bination of changes in the political and value system in the Soviet Union 
appears to have considerably reduced the degree of flexibility present 
here. Production plans in housing, agriculture, and consumer industries 
can no longer be lightly brushed aside in order to make possible fulfill- 
ment of plans in the investment goods sector. 

While these two major sources of flexibility in the economic system 
are disappearing or, at least, being seriously weakened, the administra- 
tive burden is constantly increasing. As both total industrial production 
and the number of plants and shops in operation expand, the absolute 
magnitude of the planning problem facing central authorities also grows. 
This growth is greatly compounded by the increasing variety of final 
products, components, and materials. The number of complex decisions 
to be made centrally has steadily increased. 

An apparent political factor is also worthy of note. There are some 
indications that, together with the re-evaluation in the minds of middle- 
management and Party personnel of the importance of consumer goods, 
there has been an upgrading of the goals of security in one’s profession 
and of freedom from excessive pressure. Thus. target planning, rapid 
turnover of managerial personnel and pressure com siddle-manage- 
ment personnel to make priority decisiens end to acep Judgment on 
the basis of them have all become incres&zgy u=pepaler. The presence 
of overlapping control bodies, each pursciz confining objectives, is 
no longer satisfactory. There is less acq ence by manggements in 
being forced into "search" behavior in wHicà whey must constantly 
violate laws and administrative regulaticcs in order to survive. An 
organization based on maximum stress and a high ulcer rate now faces 
political problems that were successfully repressed under Stalin. 

Finally, some of the unintended consequences of the fundamental 
model, which in the past seemed to be either functional or relatively 
unimportant, now have become seriously dysfunctional. I refer to those 
managerial responses which have the same effect as the application of 
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a very high discount rate to future returns from present activity — 
whether these returns be positive or negative.‘4 

Management’s emphasis on short-run results provides such an effect. 
The simulation of output goals through lowering quality standards leads 
to an increased volume of goods available at the moment, although the 
goods have a shorter expected life-span than had been planned. Resist- 
ance by firms to product innovations increases immediate output at the 
expense of the future. Even a clearly dysfunctional consequence of the 
model — structural deformation of industry — loses much of its im- 
portance if one applies an implicit discount rate that is sufficiently high. 
In a period of drastic capital shortage, structural deformation over time 
would rightly have been of lesser concern to the planners. 

Now that capital goods have become increasingly plentiful relative to 
the supply of raw labor, a substantially lower implicit discount rate would 
be appropriate. But since the high rate is imbedded deep in the funda- 
mental model of industrial organization, it is not something which can 
be changed by simple fiat. 

At the same time that the disadvantages implicit in the fundamental 
model have become serious, its strengths have diminished. Since the 
quality of both the industrial labor force and management has been im- 
proved and made more homogeneous, the gains to be achieved by high 
pressure upon management have declined considerably. No longer is 
there the old advantage in creating an enormous gap between a plant's 
past performance and its management aspiration level for the future; 
in fact, too great a difference may now lead only to frustration and 
cynicism. Similarly, when lower- and middle-management personnel were 
poorly trained and were wedded to traditional industrial practices, there 
were advantages to a high degree of centralization of decision-making. 
But these advantages have tended to disappear as the quality of manage- 
ment has become more uniform and as the minimum level of training 
and experience has been sharply raised. Finally, the importance of 
implementing known production technology in Soviet industry has de- 
clined compared to the importance of introducing new products. This 
also makes for a shift in the relative advantage of centralized decision- 
making. 

The concentration of decisions at a high level in the industrial organ- 
ization may be contrasted with their decentralization to those manage- 
ment levels where considerations of optimizing the production function 
through marginal choices can expediently be introduced into the decision- 
making process. The first of these alternatives is most functional in a 
society undergoing rapid structural transformation. In such an economy, 
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projected changes are of such magnitude that marginal analysis may be 
quite inappropriate.'* But as the Russian economy has matured, as the 
rate of change in the structure of the economy has been drastically re- 
duced (whatever has happened to the rate of growth of total production), 
marginal considerations have become more important. Much more is 
to be gained than in the past from the decentralization of decisions and 
from the blossoming of the market economy model, which creates a 
reliable and trustworthy pricing system as a foundation for rational and 
orderly decentralized production decisions. 

All these factors combine to force Soviet planners to think in terms 
of a change in industrial organization away from the pattern of the fun- 
damental model. The post-Stalin intellectual ferment in Russia, as well 
as the ideas coming from eastern Europe, undoubtedly plays an impor- 
tant role in creating conditions for change at the present time. But the 
basic factor is the growing contradiction between the state of the economy 
and the state of its organization. It is the very real successes of Soviet 
industrial organization which have themselves made this same organiza- 
tional pattern obsolete. 

Various alternative approaches to change have been open to the Rus- 
sians. The one which would probably appear most promising to Western 
economists would be shifting over to the market economy model. Central 
planning might be limited to investment planning and to the setting of 
prices as parameters for decentralized decisions. Alternatively, it might 
also include physical planning of the output of key products and the 
physical allocation of a few major materials (as in the American wartime 
system). In either case, the Soviet economic system would become one 
in which decisions decentralized to a plant level would predominate and 
would be made primarily on the basis of monetary considerations. 

As was indicated above, some further steps have been taken in the 
direction of applying the market model to industry. But when all is said, 
these are still only tentative and hesitant moves. 

A second approach was that of the Khrushchev reorganization of in- 
dustry in 1957, shifting from a vertical (branch) to a horizontal (regional) 
structure. This approach can be interpreted narrowly — as I have done 
in the past — as an essentially conservative alternative with quite Jimited 
potentialities for improving the condition of industry. It could be con- 
sidered as having at best offered the possibility of easing the burden on 
central authorities by decentralizing to the localities, and of eliminating 
some of the existing vertical integration on the subbranch level without 
creating its equally harmful counterpart of regional integration until after 
a fair number of years had lapsed. In addition, it might conceivably have 
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made possible the elimination of the priority approach to plan fulfillment 
by individual factory managements; the regional sovnarkhozy might have 
maintained sufficiently close contact with their firms so as to change 
plans rapidly as conditions alter and thus end the need for priority 
decision-making by plant managements as a means of attaining flexi- 
bility. Finally, the sovnarkhozy should have had more interest in devel- 
oping new products than did the former industrial ministries, since the 
sovnarkhozy represent the organizational interests of the potential con- 
sumers of such products as well as of the producers. 

A broader interpretation of the 1957 reorganization, however, is that 
it represented a major movement away from the principle of decentraliza- 
tion through priorities (M/s) at all administrative levels. Earlier in this 
chapter, we saw that the priority principle worked best when it coincided 
with the interests of those organizations which provided the interpreta- 
tions or, at a minimum, when it did not conflict with these interests. The 
raising to dominance of the regional form of industrial organization (the 
sovnarkhoz) made it easier to enforce priorities between regions, but 
greatly complicated the task of enforcing priorities between branches 
of industry. Thus, by drastically reducing the effectiveness of the informal 
priority mechanism of decentralization, the reorganization departed in 
a major fashion from the structure of our fundamental model and greatly 
added to the burden placed upon formal methods of decentralization. 

Similarly, a major function of the Communist Party organizations 
would have been ended by a thorough-going application of the 1957 
reorganization. Prior to the 1957 shift, the organization of the basic 
structure of industry was by subbranch. Since the Party was organized 
on a regional basis, the organizational interests of its various regional 
functionaries were different from those of the industrial managers. Thus 
the Party functionaries could serve as a powerful counterweight to sub- 
optimizing on the part of the managers. 

With the 1957 reorganization, however, both industry and the Com- 
munist Party organization were given the same regional structure. Func- 
tionaries in both types of organizations would now tend to have the 
same perspective from which to suboptimize, and thus they would cease 
to serve as counterweights to one another. The 1962 reorganization of 
the Communist Party into an urban wing and an agricultural wing might 
be interpreted as an effort to reintroduce the former balance through 
restructuring the Party on a branch basis. But if this was the intention, 
it would have had to go much farther than creating a Party organization 
on an "all urban” basis; a Party structure divided into a multitude of 
subbranches would appear to have been necessary. Perhaps realization 
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of this contributed to the demise of the new Party structure after 
Khrushchev’s fall. 

In fact, however, the regional reorganization of industry was increas- 
ingly restricted in scope long before it was abolished in 1965. Investment 
decisions, for example, were increasingly taken out of the hands of the 
regional sovnarkhozy. In the 1962 reorganization, the number of state 
committees — organized centrally on a subbranch basis — was raised 
to a figure approximating the number of ministries extant in 1957. As 
of 1963, the state planning commissions of the various republics did not 
even have sufficient authority to take investment allocations made for 
casting and stamping facilities in the various machinebuilding subbranches 
of their respective areas and concentrate them into more efficient enter- 
prises designed to ensure the common needs of all the subbranches.4® 

One would guess that this maintenance of a vertical organization of 
industry, at first side by side with the regional structure and then replac- 
ing it, was caused not only by the dangers of regional autarky but also 
by the fear of eliminating that organizational form into which one can 
most readily place a priority system which operates by branch of industry. 

A third approach which may be suggested is one which is more radical 
than the Khrushchev reorganization of industry but less drastic than an 
effort at introducing a full-blown socialist market economy. This ap- 
proach is based upon the relaxation by Soviet planners of the engineer- 
ing perfectionist emphasis (OT) which we postulated in the fundamental 
model. 

If such relaxation occurred, planners might cease their apparent efforts 
at minimizing capital investment requirements for a given final bill of 
goods. With the change which has taken place in the supply of capital 
relative to that of labor (E2), the pursuit of these efforts is no longer con- 
sonant with the objective of rational factor allocation (Os). 

If these efforts were given up, a new source of flexibility could be in- 
troduced into the system as a replacement for the disappearing features 
of excess labor and of the non-priority character of production for con- 
sumer needs. This source would be the creation of enough buffers to 
assure that industrial firms would always receive the materials and invest- 
ment items allocated to them. These buffers would take the form of 
stocks;47 of planned excess capacity, which could be used in emergen- 
cies to expand the output of materials and investment goods; and of in- 
creases in transportation facilities, which would permit the rapid elimi- 
nation of regional shortages. 

What would happen if this “reform” were instituted? If desired, plan- 
ning could be shifted reasonably easily from a “target” to a “realistic” 
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basis, for plan failure by individual factories would not cause further 
failures elsewhere. In our fundamental model, Mi; could be modified; 
for, with the abolition of target planning, managements of firms would 
be in a position to consider elements of success other than the single 
criterion of output. With the shift in criteria of success, the waste of 
resources involved in R, would disappear. As plans became realizable, 
and as uncertainty about receiving necessary supplies vanished (UC;), 
the dysfunctional aspects of "search" (Rs) by plant managements would 
also diminish. Priority considerations (MIs) by managements of firms 
could be ended, since flexibility in the form of stocks and excess capacity 
would insure the needed supply to all industry. Overlapping control 
bodies and the central judgment of managements according to narrowly 
operational standards could be abandoned, and managerial stress on short- 
run results might well be sharply reduced. 

This scheme would be much less expensive to initiate today than ever 
before in Soviet history. First, as indicated above, target planning now 
offers fewer advantages than it did earlier. Second, factor proportions 
have changed in the Soviet economy so that a policy involving increased 
capital expenditures on both stocks and capacity would be less damaging 
to economic growth than it would have been in the past. 

These considerations may well have caused Soviet planners to move 
somewhat in this direction, as they in fact appear to have done.*? It 
may lead them to go even further in the future, although each such step 
violates the sort of engineering perfectionist bias of Soviet planners 
(OTz) which we postulated in the fundamental model. 

The further the Soviet government proceeds with the introduction 
of such buffers and with the elimination of target planning, the more it 
can afford to upgrade — if it wishes to do so — the importance of the 
secondary, khozraschet model. Perhaps this creation of “precondition” 
explains the shift at the end of 1959 from a system of managerial bonuses 
tied primarily to physical output to one which, at least formally, is linked 
more heavily to cost reduction. The simultaneous downgrading of the rela- 
tive share of bonuses of all types as a proportion of manager remunera- 
tion, and the attachment of bonuses for members of plant management to 
quarterly rather than to monthly indices,*? were clearly intended to free 
plant managements from some of their overconcern with immediate re- 
sults. Kosygin's 1965 recommendation of a shift from cost reduction to 
profits as a key element in the determination of bonuses, plus his insist- 
ence that this step be preceded by further price reform, carries the reli- 
ance on the khozraschet model a step further. These developments can 
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sensibly be interpreted as signs of a watering-down of the emphasis 
placed upon the fundamental model. 

While soothsaying is risky, it seems at least possible that this third 
h will turn out to be the one which has the greatest long-run 
impact on the Soviet industrial organization structure. For this is the 
approach which may in time lay an organizational foundation for a ma- 
jor shift of emphasis toward the khozraschet model. 


approac 


SUMMARY AND CONCLUSIONS 


Ir seems appropriate to interpret Soviet industrial development during 
the 1929-37 period as an eminently successful example of what Alex- 
ander Gerschenkron has called the “all-or-nothing (or, at least, all-or- 
much-less) nature of industrial spurts in backward countries. . . ."! 
The Soviet experience has also been popularly interpreted as an illustra- 
tion of the powerful potential for growth contained in the various fea- 
tures of capital-intensive technologies to which Hirschman, among others, 
has directed our attention.? While it is true that the Soviet Union in 
1928 was not nearly as underdeveloped as are India or China today, 
nevertheless it was quite backward compared to western Europe and the 
United States with regard to such variables as per capita industrial pro- 
duction, structure of gross national product, nature of the industrial 
product mix, labor and managerial skills available, and the levels of 
technology employed. My study of the Soviet metal-fabricating indus- 
tries, a sector which was one of the key focuses of the Soviet industrial 
spurt, can be used to provide evidence bearing on the Gerschenkron and 
Hirschman descriptive and normative generalizations as to the process. 
of rapid development in backward countries.* 

To think of Soviet industrialization of this period as experiencing « 
“spurt” does not mean disregarding earlier Russian spurts, such as those 


*With regard to Gerschenkron's framework of analysis, however, it should be 
noted that I am flying in the face of a letter of his to me in which he commented 
that his framework was developed with reference to European industrial develop- 
ment of the nineteenth century, that it is bounded by time and space, and that he 
never intended it to be used in application to the Soviet economy. Nevertheless, 
since Gerschenkron's propositions as to the advantages of industrialization in con- 
ditions of backwardness have had a seminal influence and have often been inter- 
preted more broadly, it seems useful to subject them to the evidence of a national 
case other than those from which the principles were originally drawn. If nothing 
else, this pays Gerschenkron's analysis the deserved compliment of testing the degree 
of generality of the propositions, and the extent to which they may properly be 
extended to countries and times other than those of Europe during the nineteenth. 
century. 
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of the 1890's and of the 1906-14 period. Gerschenkron, quite correctly 
in my view, is willing to recognize the existence of a number of spurts 
during the process of a nation’s industrialization. In his treatment, 
there is not necessarily any single take-off period; and what appears to 
be a take-off may degenerate into renewed stagnation (or very slow 
growth). The creation of capital, of an industrial labor force, and of en- 
trepreneurship is not a precondition of a period of rapid development 
but the very thing itself. So too is change in sectoral emphasis within 
the economy, at least under conditions of economic backwardness. The 
major changes that occurred within the Soviet economy in these regards 
permit us to consider the 1929-37 period as one of “spurt” in Gerschen- 
kron’s sense of the word. 

The very large gross investments during the years of the first Five 
Year Plan represented a sharp break with the pre-Plan period both as 
to magnitude and as to the degree of concentration in heavy industry 
in general and in metal-fabricating in particular. These investments might 
be regarded as the single immediate causal factor in the spurt. 

Yet my analysis of Soviet metal-fabricating suggests — although it 
does not prove — that the very magnitude and sectoral concentration of 
these investments actually held back Soviet development rather than 
facilitated it. The degree of temporal and sectoral concentration of gross 
investment, together with the collectivization of agriculture which made 
it possible, led to a considerable reduction in intangible assets — both 
in morale within agriculture and in institutions and organization within 
industry. Moreover, the central planning system was inadequate to pre- 
serve sectoral relationships which were technologically necessary if the 
expanded capacity of plant and equipment were to be fully utilized. (In 
our study, this statement applies specifically to the relative expansion of 
the iron and steel industry and of metal-fabricating.) Reductions in ma- 
jer intangible assets were endured for the sake of investments in indus- 
trial capacity which could not be utilized for a long time — and many 
of which could not be used at all without conversion.* 

All this is not to say that Soviet growth would have been as rapid if 
the ratio of investment to national income had been kept at the level 
of pre-Plan years. It is only to suggest that some intermediate invest- 
ment rate might have produced a substantially higher rate of growth — 
measured in terms of the Soviet planners’ own welfare function — than 
that which in fact occurred. To the extent that the major calamity which 
befell agriculture was associated with the speed of collectivization, and 
not just with the fact of collectivizing, it would appear that this was an 
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unnecessary burden both on the Russian population and on the Soviet 
planners themselves. 

Soviet planners adopted completely the notion of an all-or-nothing 
spurt of industrialization, and believed in the necessity of expanding 
to the utmost the volume of gross investment. They were goaded by their 
belief in a rapidly approaching crisis in the replacement of industrial 
equipment, a goad analogous to that of the "population trap" so fre- 
quently referred to today in relation to underdeveloped countries.* The 
replacement crisis turned out to have been a mirage, and the spurt 
probably did less for sustained growth than a lesser effort would have 
accomplished. 

It is possible to interpret Gerschenkron's propositions relating the 
nature of a country's industrialization to its degree of economic back- 
wardness as being not only descriptive but also normative." Let us con- 
sider his propositions 1, 4, and 5, which state that the more backward 
a country's economy, the more likely was industrialization to start as a 
great spurt in manufacturing output; the heavier was the pressure upon 
the levels of consumption of the population; and the greater the part 
played by special institutional factors designed to increase supply of 
capital to the nascent industries and to provide them with less decentral- 
ized entrepreneurial guidance. 

Descriptively, the Soviet industrialization spurt of 1929—37 falls at or 
near the extreme edge of world experience with regard to fulfilling these 
propositions. But normatively (even using my customary criterion of eco- 
nomic growth as measured in terms of the planners’ welfare function for 
specific goods) it is another matter. My study of metal-fabricating suggests 
that greater growth would have been likely if Soviet planners had exer- 
cised some larger degree of restraint in their accumulation of capital. It 
also indicates the magnitude of harm that can result from unsuccessful 
centralized planning; the failure to co-ordinate properly the expansion 
of metal-fabricating facilities with those of metallurgy resulted in major 
wastes rather than just minor losses. The notion that growth buries mis- 
takes is applicable only very partially to the Soviet metal-fabricating 
industry of this period. 

Gerschenkron also places great emphasis on the advantage inherent 
in backwardness of being able to borrow technologically from more ad- 


*[ do not mean to suggest that the population trap is as illusory today as was 
the replacement crisis in the Soviet Union. What is significant here is that the belief 
in either of these approaching crises — whether or not such belief is well founded — 
is likely to create a feeling of great urgency with regard to rapid expansion of the 
investment rate. 
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vanced countries, this borrowing being best achieved by concentration 
on expanding industrial branches where recent technical progress has 
been particularly marked “and where a reservoir of innovations (of the 
type which do not require an excessively skillful labor force) is available 
for quick adoption by the backward country." With reference to the 
Soviet Union in particular, he writes that “all [these] advantages of indus- 
trialization in conditions of backwardness were utilized to the hilt.” 

It cannot be denied that Soviet metal-fabricating benefited greatly in 
this regard during the 1929-37 period. But the limits to these gains also 
stand forth clearly. We have seen the major degree of adaptation which 
was required. We have observed the inability of Soviet metal-fabricating 
to take over full-blown the continuous-flow methods of production which 
in recent decades had been the single greatest achievement of metal- 
fabricating in the United States, and the positive harm and ignominious 
reverses suffered by Russian factories as a result of their effort to adopt 
this type of modern technology. In this regard, we have pointed to the 
difficulty and even the impossibility of “skipping stages” of technological 
organization * — in complete contrast to the relative ease of skipping 
stages in the product mix produced. The concept of “prerequisites” ap- 
pears to have considerable applicability in this area, and the effort to 
develop substitutes for these prerequisites does not appear to have been 
successful. 

In considering the case of pre-Revolutionary Russia, Gerschenkron 
wrote that a backward country "could concentrate on modern technology 
so that its factory equipment, though much smaller in the aggregate, could 
be much more up-to-date in its average composition" than that of the 
advanced industrial countries from which it borrowed.* This was also 
the belief of Soviet writers at the end of the 1920's. But if we include 
factory organization along with factory equipment, then this achievement 
did not in fact occur in Soviet metal-fabricating: foreign technology could 
not be absorbed so easily. Moreover, many specific inefficiencies were 
introduced into the new plant and equipment erected — inefficiencies 
arising from the suboptimizing efforts at vertical integration on a factory 
level — despite the attempts by central planners to combat them; and 
these inefficiencies characterize Soviet metal-fabricating to this day. 

Gerschenkron has also laid great stress on the advantages of building 
large factories. “If the industrial history of the nineteenth century teaches 
us anything at all,” he writes, “it is the crucial importance of bigness of 
enterprise and plant in the big industrial spurt of a backward country. It 
is precisely within large plants that it has proved possible to economize 
and to use most efficiently the available skills by substituting both ma- 
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chinery and organizational innovations for qualified labor.” With specific 
reference to Russian industrialization of the 1890’s, he adds that “The 
lack of managerial and entrepreneurial personnel was compensated for 
by a [large] scale of plant which made it possible to spread the thin layer 
of available talent over a large part of the industrial economy." ? 

Soviet metal-fabricating experience of the 1930’s does not seem to 
corroborate these lessons drawn from the nineteenth century. The great 
successes of the metal-fabricating industry during the years of the first 
Plan were in the older plants; when we divided up our sample of such 
firms into subbranches, we found no tendency toward a greater rate of 
growth in fixed capital in the larger plants of any given subbranch — in 
fact, the partial correlation between original size and growth rate was 
negative. Descriptively, it would be incorrect to say that Soviet metal- 
fabricating experience of this period — any more than that of the 1925- 
1929 period — showed a concentration upon the larger existing plants 
as the ones to be expanded more than the smaller factories. 

There was a concentration upon large plants, however, in the building 
of new factories. Here, Soviet planners expected precisely those advan- 
tages to which Gerschenkron has pointed. Yet in the actual event their 
experience was disappointing. The new plants were not particularly effi- 
cient, and their construction quickly led to the emergence of large amounts 
of excess capacity — at least in the cases of agricultural equipment, trac- 
tors, locomotives, and railroad cars. Moreover, the continuous-flow 
methods of production which were intended to lead to the economizing 
of worker skills in these factories appear to have been a complete failure. 
There is nothing in the record of these plants to indicate that concentra- 
tion of investment in the large new factories did in fact lead to the substi- 
tutions to which Gerschenkron points. 

All this, of course, does not necessarily make Soviet metal-fabricating 
of this period a counterexample to Gerschenkron's generalization as to 
the importance of bigness. Soviet factories were already large by interna- 
tional standards before the onset of the first Five Year Plan. Although 
Gerschenkron is not explicit on the subject, a conceivable interpretation 
of his prescription is that it relates to a range of “bigness” which is far 
less than the magnitude of the giant Soviet factories, and that Ger- 
schenkron's big plant is large only in contrast with semihandicraft work- 
shops. But Soviet metal-fabricating experience of the 1930's does at least 
demonstrate that the Soviet application of Gerschenkron's normative 
prescription was not a happy one. If Gerschenkron's generalization is 
correct, then it is one which should be used with considerable moderation. 

Hirschman, as well as Gerschenkron, has stressed the advantage of 
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large plants, and in particular those which are showpieces. He has argued 
that these are “enterprises that imperiously require careful advance plan- 
ning because of the complex nature of the investment and the amount of 
money and prestige committed,” and that the government “simply cannot 
afford to let such ventures go wrong. . . .” As a result, he suggests that 
the “large ventures are . . . likely to be planned much more carefully 
than the small ones. . . ."!9 

Soviet metal-fabricating experience provides no corroboration for this 
Hirschman expectation. Some of the largest plants were poorly designed; 
construction periods were often long and drawn out; those factories first 
built without foundries?! proved impossible to supply with castings pro- 
duced elsewhere, even from excess capacity within the same subbranch. 
I find no obvious correlation between size of plant in this industry and 
either relative level of advance planning or successful central attention 
to factory operations. The apparent lack of correlation between successful 
planning and factory size existed despite the fact that the large new fac- 
tories were frequently singled out as "shock-work constructions," to which 
all available advantages should in theory be given. Soviet planners were 
engaged in too widespread an effort, and were too concerned with over-all 
growth in the output of producers' goods, to favor successfully the large 
plants as a group in contrast with the smaller ones. 

In other respects as well as that of size of plant, Hirschman has argued 
for the advantage of concentrating investment along technical lines in 
which efficient operation is absolutely essential. His theme is that this 
approach forces the attention of management onto the operating prob- 
lems; and thus that it actually makes it easier to maintain high standards 
in operations where such standards are essential than it is to maintain 
mediocre standards in operations where production can continue in some 
form no matter how low the standards may fall. He gives examples with 
regard to maintenance, quality control, and machine-paced versus 
operator-paced operations.!? This thesis constitutes his principal argu- 
ment in favor of ultramodern types of plant, even though these may be 
expected to be capital intensive. 

In commenting, Cairncross has noted that this approach has not always 
worked.!3 Soviet metalworking during the early 1930's would appear to 
be one of these cases of failure, particularly with regard to machine-paced 
operations as exemplified in continuous-flow production (a type of pro- 
duction which Hirschman singles out in particular as offering the advan- 
tages mentioned above). Soviet efforts at introducing continuous flow 
ended in a forced withdrawal. High efficiency was essential if this method 
of production were to succeed; when such efficiency could not be created 
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all at once on a multiplicity of fronts, retreat from the effort to utilize this 
production method was the solution adopted. A sequential approach to 
modernization may be entirely appropriate as between economic sectors; 
but within any given sector, ultramodernization requires a sweeping and 
simultaneous jump forward in a whole variety of functional areas. This 
was something which Russian metal-fabricating could not achieve. 

The results of my efforts to examine the Soviet metal-fabricating experi- 
ence of 1929-37 within the Gerschenkron and Hirschman frames of 
reference should not be regarded as constituting a rejection of their ap- 
proaches. Both have stimulated analysis in this area and, as Gerschenkron 
has well stated, what more can be expected of any historical hypothesis? 
But my investigation, carried out in an area where one might expect to 
find strong corroboration of the Gerschenkron and Hirschman hypotheses, 
does at least suggest that their prescriptions should be followed only with 
great caution. 


A popular explanation of the rapid Soviet rate of growth since 1928 
is that it is a result of the combination of high investment rates and of 
the ability of a backward country to draw upon the stock of technological 
knowledge developed abroad.!! My study of Soviet metal-fabricating 
does not, of course, deny the importance of these two factors. But, for 
the reasons stated above, it casts strong doubt on the propriety of exclu- 
sive reliance upon them. The emphasis upon labor and engineering train- 
ing and the kind of administrative system established (in general, highly 
functional for purposes of growth in the prewar years, if much less so in 
the present) may have been at least equally important factors. 

Here I take my stand with Cairncross, who has expressed doubts as 
to whether, in backward countries, "additional capital . . . would by 
itself suffice to start off a cycle of industrialization. The problem is often 
one of organization quite as much as of capital creation.” 15 

This view has led me to analyze the organizational features of Soviet 
industry, stressing the treatment of decision-making problems. I have 
utilized the implicit hypothesis that, as between different industrial organ- 
izations, a major influence on the treatment of individual problems by 
middle and lower management comes from each organization's patterns 
of decision-making and from its long-run policy emphases. Soviet industry 
as a whole is treated as the relevant organization here, and I have been 
concerned with the type of organizational "personality" created. 

I have shown that organizational factors led to a good deal of ration- 
ality of action (as judged from the standpoint of the greatest creation of 
planners’ welfare values consistent with existing resources) by lower and 
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middle managements which would be difficult to explain exclusively on 
other grounds. We have also seen that organizational factors created 
important irrationalities. Finally, I pointed to the problems involved in 
changing the "organizational personality" as the economic environment 
changed — with resultant difficulties arising from such cultural lag. 

Organization can be viewed as a major constituent in a nation's intan- 
gible capital. Changes in it can be treated as representing either positive 
or negative intangible investment. In metal-fabricating, organizational 
factors have had direct technological effects — often harmful ones. As 
is the case with any other form of capital, inputs are necessary if the value 
of organization is to be increased. 

There are times when organizational improvements, along with physical 
output, are joint products which result from investment programs. This 
phenomenon is analogous to a broader one suggested by Gerschenkron; 
namely, that in backward countries much of the "preparation" and crea- 
tion of the “prerequisites” for industrialization coincides in time with the 
industrial upsurge. But this is not always the case. It has been suggested 
that, in the Soviet Union of the 1960’s, major organizational improvement 
may be accomplished only at the price of a temporary reduction in the 
rate of growth of physical production below what could be otherwise 
achieved. 

A difficulty standing in the way of investment in production-organiza- 
tion techniques is the limited concept of national income used in the 
Soviet Union, as well as elsewhere in the world. If national income in a 
given year were defined solely as the total of current final consumption 
of goods and services,!? or alternatively if it were defined as including 
the discounted value of investments both in tangibles and in intangibles, 
then investment in organization would be placed on the same footing as 
investment in physical assets. Long-run versus short-run considerations 
would apply equally to both in the first case, and would be inapplicable 
to either in the second. But a definition which includes tangible invest- 
ments but excludes intangible ones provides a framework in which time 
considerations apply exclusively to intangible investments, given that 
alternative social investments are evaluated by their effects on national 
income. Here we have an example of the general effect of "success indi- 
cators" which are introduced as a proxy variable in order to aid in solving 
both measurement and administrative problems, and which plague plan- 
ning in the Soviet Union as elsewhere. 

That this definitional problem is not an insurmountable obstacle to 
heavy Soviet investments in intangibles is proven decisively by the Soviet 
Union's major and sustained investment in formal education. But although 
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educational investment is no part of national income as defined in Soviet 
statistics, it still produces in the short run a measurable product (e.g., 
school attendance) which is directly attributable to the expenditures. 
Jnvestment in organization has no such compensating features. 

It remains to be seen whether the Russians will be willing to pay the 
price in rate of growth of physical production, as well as in measured 
investment and national income, which would be needed to reap the 
benefits of major organizational improvement. 


Note on Abbreviations Used 


For abbreviations of sources in the Notes, see List and Abbreviations of 
Periodicals and List and Abbreviations of Books, Pamphlets, and 
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NOTES 


Introduction 


1 Data are for January 1, 1960, according to a re-evaluation of all industrial 
fixed-capital assets carried out at that time. Only productive-capital assets 
(as opposed to housing, clubs, etc.) are included. Eliminating from the 
Soviet total of industry the figures for the coal, gas, and oil industries, as 
well as for the electric power industry, “machinebuilding and metalwork- 
ing” comprise 29 percent of the remainder (TsSu, Narodnoe khoziaistvo 
1960, p. 87). The 29 per cent figure is still an overstatement of the propor- 
tion in manufacturing, as it is not possible to eliminate commercial fishing 
and logging from the Soviet total of fixed capital in industry. 

2 In 1960, “machinebuilding and metalworking” employed 33 per cent of 
the wage earners in Soviet industry, after excluding the fuel industries from 
the Soviet total (ibid., p. 217). 

3 A. Bergson, The Economics of Soviet Planning (New Haven and London, 
1964), p. 353. 


Part! 
Chapter I 


1 Norman Kaplan, “Capital Investments in the Soviet Union, 1924-1951" 
(RAND Memorandum 735, November 28, 1951), tables I, II, and XIV. 
The periods employed above are deceptive, in that the year 1928/29 re- 
sembled the first period much more than it did the second. However, this 
grouping is forced on us by the absence of information as to the share of 
private investment in the total for individual years. The share of industrial 
investment in the national total must have been even higher than 41 per 
cent in the years immediately after the 1929/30 inflection point. 

From October 1925, when gross investment began to exceed amortization 
(B. Briukhanenko in Stat. Oboz., No. 4, 1929, pp. 48-49), through Sep- 
tember 1929, after which the turn in policy really began, gross investment 
in productive facilities of the metal industries constituted only 22 per cent 
of such industrial investment. This compares with a share of 28 per cent 
in the increase in value of fixed capital (AN SSSR, inst. ekon., Postroenie, 
pp. 121-22, corrected for a misprint to correspond with its source: 
TsUNKRU, SSSR za 15 let, pp. 72-73). These investments include capital 
repair and are measured in current prices of each year. They include, how- 
ever, only investments in production facilities. The electrical equipment 
industry does not appear to be included in the total for the metal industry 
given in these figures, and this has been added in by me (see Briukhanenko 
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in Stat. Oboz., No. 4, 1929, p. 45, and VSNKh, Promyshlennost' SSSR v 
1926/27 godu [Moscow, 1928], pp. 198 and 252). 

For the overlapping period of October 1923—September 1927, the metal 
industry accounted for 22 per cent of total gross investment in industry, 
counting both productive and non-productive resources (M. I. Birbraer in 
Ekon. Oboz., October, 1927, p. 125). The similarity of this percentage to 
the investment figure for October 1925-September 1929 indicates the ro- 
bustness of our results with regard to exclusion of non-productive facilities 
and to choice of individual years within the pre-1930 period. 

“All industry" in both sources is defined so as to exclude very small in- 
dustry. However, this exclusion does not greatly affect our base. During 
1925/26, for example, less than 2 per cent of all industrial investment in 
productive facilities went into this small-scale industry. (Compare AN 
SSSR, inst. ekon., Postroenie, p. 122, with Kaplan, "Investments," p. 58.) 

Although the share of the metal industries in the growth of all industry 
was lower for the 1925-29 period when measured by investment rather 
than by increase in fixed capital, their share during the later years appears 
to be much the same. Thus machinebuilding showed only a slightly higher 
proportion of the October 1928-December 1932 investment placed into 
operation (62 per cent) than did heavy industry as a whole (58.5 per cent) 
(G. Kniazkov in Plan. Khoz., No. 1-2, 1933, pp. 55-56), while there 
would seem to have been less carry-over of the investment work which had 
been done earlier. The iron and steel industry, presumably as a result of the 
carry-over of early work, showed the rather high ratio of 66 per cent be- 
tween its expansion in fixed assets and its total investments during these 
years of the first Five Year Plan (ibid., and Gosplan, Itogi pervogo plana, 
pp. 107-8). 

To approach the problem in another fashion, the iron and steel industry 
plus iron ore comprised 12 per cent of total investment in all industry 
during 1928/29—1932 (Gosplan, Jtogi pervogo plana, pp. 14 and 107-8). 
For the years 1930-32, gross investment in machinebuilding totalled 21 
per cent of that in all industry (ibid., and M. Kaganovich in Plan. Khoz., 
No. 3, 1934, p. 18). Since non-ferrous metallurgy, “other metalworking” 
(metizy), and perhaps part of the electrical machinery industry are all ex- 
cluded from these percentages, one would expect the above combined per- 
centages (33 per cent) to total something less than the proportion of total 
new industrial fixed investment which went to the metal industry during 
these years. 

AN SSSR, inst. ekon., Postroenie, pp. 121-22. The percentage is calculated 
on the assumption that the electrical industry is not included in the figures 
for either machinebuilding or the metal industry as a whole as they are 
given in this source. (For such a treatment, see Briukhanenko in Stat. 
Oboz., No. 4, 1929, p. 45, and Postanovlenie of the SNK SSSR of August 
24, 1926, in Sovety narodnogo khoziaistva i planovye organy v tsentre i na 
mestakh (1917-1932) {Moscow, 1957], p. 185.) The residual of the metal 
industry in this source (i.e., all except machinebuilding plus iron and steel) 
is presumably accounted for by a combination of the ore industry, non- 
ferrous metallurgy, and “other fabricating.” I have assumed that “other 
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fabricating” comprised 32 per cent of this residual, applying the breakdown 
of total capital investment between the three subbranches which was given 
for the period of October 1922-October 1927 (“Kapital’nye raboty i novye 
zavody," Metall, No. 11-12, 1928, pp. 224-27). This last source probably 
grossly underestimates the relative volume of “other metalworking” invest- 
ment, but this bias is counterbalanced by the fact that non-productive 
facilities presumably represented a larger share of total investment in the 
other subbranches. The calculation can only be considered approximate, 
however. 

(The anonymous author of "Kapital'nye raboty" gives a figure for in- 
vestment in the ore industry which is grossly below that presented in 
TsUNKRU, SSSR za 15 let, pp. 72-73; on the other hand, the figure for the 
ore industry in SSSR za 15 let cannot be reconciled by me with the figure 
given there for the “metal industry” as a whole. Thus I have chosen to ig- 
nore the data in SSSR za 15 let in this regard; if we lean on this source, 
then the percentage of such investment going into metalworking — perhaps 
excluding “other fabricating” — is 56 per cent.) 

Because of a greater proportion of unfinished construction and of capital 
repairs in metallurgy than in metal-fabricating, the latter’s share of the in- 
crease in the total value of production facilities within the metal industry 
was some 62 per cent, as noted in Table 1.1. Using SSSR za 15 let, pp. 64— 
65, as described above in this note, the percentage would be 65. 

Rozenfel'd and Klimenko, Istoriia mashinostroeniia, pp. 186-88. Output 
was some 25 per cent above that of 1912 (the latest prewar year with cen- 
sus data), but 1912 was still a year of depressed output in the railroad 
equipment plants. 

AN SSSR, inst. ekon., Postroenie, p. 91. A compensating feature, however, 
existed in the fact that some 22 per cent of the Tsarist metal-fabricating 
production of 1913 had come from parts of the Empire which were lost to 
the Soviet Union, while only 11 per cent of the iron and steel production 
had come from these areas. Moreover, it was claimed in 1929 that the 
prewar proportions of production from the two industries were roughly 
appropriate (Briukhanenko in Stat. Oboz., No. 4, 1929, p. 44); net imports 
of rolled steel in 1913 had been less than 2 per cent of total Tsarist pro- 
duction. 

Measures of investment by subbranches by methods other than those on 
which I reported in Table 1.1 provide rather conflicting results as to the 
evolution of the value of metal-fabricating facilities as a proportion of total 
facilities in the metal industries. According to Kniaz'kov, expansion of all 
facilities in machinebuilding between October 1928 and December 1932 
was only 119 per cent of that in iron and steel (in Plan. Khoz., No. 1-2, 
1933, p. 55), while the ratio between October 1926 and October 1929 in 
the expansion of production facilities was 182 per cent (AN SSSR, inst. 
ekon., Postroenie, p. 123). These figures do not necessarily conflict with 
my results in the text, since housing investment was clearly much more 
important in the iron and steel industry than in metal-fabricating, but they 
are certainly suggestive of conflict. 

On the other hand, total investment in these two industries provides a 
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relationship between machinebuilding and the iron and steel industry 
which supports my results and conflicts with those of Kniaz'kov. The ratio 
of total expenditures on investment in machinebuilding between January 
1, 1930, and January 1, 1933, is 162 per cent of that in iron and steel dur- 
ing the longer period of October 1, 1928-January 1, 1933. (Gosplan, Itogi 
pervogo plana, pp. 107-8, and Kaganovich in Plan. Khoz., No, 3, 1934, 
p. 18. Comparison with Za Ind., December 28, 1932, p. 3, suggests that the 
machinebuilding figure is too high, but the conflict is not excessive.) In view 
of this, I discount the reliability of the Kniaz'kov percentage. 

Another set of figures for the years of the 1920's is to be taken much 
more seriously in my comparison of the two periods. Two major studies 
published during 1928-29 show higher total investment in the iron and 
steel industry than in metal-fabricating between October 1, 1922, and 
October 1, 1927, and an even more substantial relative growth in the 
productive facilities of iron and steel between October 1924 and October 
1928 (“Kapital’nye raboty," Metall, No. 11-12, 1928, pp. 224 and 227, 
and Briukhanenko in Stat. Oboz., No. 4, 1929, p. 48). Moreover, a 1961 
study of machinebuilding, which is by far the best Soviet history of this 
industry, presents data which roughly — but not exactly — confirm these 
low 1922-27 investment figures for machinebuilding. (Rozenfel'd and 
Klimenko, Istoriia mashinostroeniia, pp. 188-89. The authors offer no 
source for these data, a procedure which is rather unusual in this book.) 

If we accept these sources for the period of the 1920's, then the argu- 
ment in the text is made substantially stronger. Instead of both periods 
showing a prime emphasis on metal-fabricating, although with the empha- 
sis increasing in the latter period, we would now have a situation of sharp 
change of accent. In the face of the recognized metal shortage, Soviet 
leaders would then be seen as having reversed their earlier concentration 
on metal-producing industries in favor of metal-consuming ones. 

I am unable to decide between these two interpretations. In this indeci- 
sion, I seem to share the position of Soviet authorities; for, although Rozen- 
fel'd in 1961 accepted the figures for the 1920's which would show a re- 
versal, I. V. Maevskii (in AN SSSR, inst. ekon., Postroenie, pp. 122-23) 
prefers the figures for these years which were published in a 1932 hand- 
book and which support the interpretation presented in the text. Rozen- 
fel'd's book and the one in which Maevskii's chapter appeared were given 
to the printer only one month apart, and both by the Institute of Economics 
of the Academy of Sciences. In view of this uncertainty, I have taken the 
conservative position of presenting in the text the data and interpretation 
which are weakest from the point of view of my argument. 

7 AN SSSR, inst. ekon., Postroenie, p. 149. Although the source is not spe- 
cific, these percentages clearly include construction in these industries 
as well as the use of metal as a material input. Re-use of scrap in steel fur- 
naces is not included. 'The 1932 figure has been checked against the more 
detailed data given in Shul'kin, Potreblenie chernykh metallov, pp. 20-27. 
Here machinebuilding and ferrous and non-ferrous metallurgy, including 
construction in these industries, together consumed 70 per cent of all rolled 
steel and steel pipe consumed in the Soviet Union during 1932. 
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8 The 1926/27 figure is computed from B. N. Dobrovol’skii in Ekon. Oboz., 
October, 1928, p. 136. These data do not refer to all rolled metals, but only 
to structural iron, beams and girders, plate, and rails. In 1938, the only 
prewar year for which we have detailed information, these items comprised 
71 per cent of total machinebuilding consumption of “ordinary rolled 
steel” for purposes of further fabrication (Shul'kin, Potreblenie chernykh 
metalloy). 

In 1938, machinebuilding consumed for further fabrication 29 per cent 
of all ordinary rolled steel used in the economy; at the same time, it used 
33 per cent of the national consumption of the above four items. A projec- 
tion of these results back to 1926/27 would indicate, taken alone, that our 
24 per cent figure used in the text is an exaggeration. On the other hand, 
machinebuilding in 1938 used for further fabrication 77 per cent of the 
national consumption of “alloy rolled steel,” and this type of steel was 
primarily a development of the 1930's. 

The 1932-34 figures are computed from Shul’kin, Potreblenie chernykh 
metalloy, pp. 20-28. 

To place these figures in an international setting, it should be noted that 
the Russian 1932 proportion was little more than the American proportion 
in 1947. (American data refer to the consumption of "steel mill shapes and 
forms.” The composite of most of the items in U.S. Census of Manufac- 
turing Major Groups 34 and 38, and of all of the items in Major Groups 
35-37, are treated as comparable to the Soviet concept of machinebuild- 
ing.) According to a Russian source, the Russian 1932 percentage was also 
much the same as the American figures for 1929 and 1936 (M. Guttsait and 
I. Spivak in Plan. Khoz., No. 3, 1937, pp. 74, 80-81). 

9 Net imports are taken from Min. Vnesh. Torg. SSSR, Vneshniaia torgovlia. 

10 D. Meerzon in Plan. Khoz., No. 5-6, 1933, pp. 114-19. 

11 Data are taken from a speech of S. Ordzhonikidze, Za Ind. January 22, 
1933, pp. 1-2, and from V. Krasovskii in Komm. Ak., inst. ekon., Tekhni- 
cheskaia rekonstruktsiia, p. 114. Figures for forty-six enterprises are pre- 
sented in these sources, but four firms have been discarded on the grounds 
that each fell into a separate subbranch. 

Twenty-three firms are covered in the Ordzhonikidze speech. Since this 
source is probably more reliable, it is worth while discussing these enter- 
prises separately. 

On the face of things, one would expect these enterprises to constitute 
a biased sample of machinebuilding; for the point of the speaker's presen- 
tation of the data was to emphasize the high degree of reconstruction which 
had occurred. In actual fact, however, the productive facilities of these 
firms seem to have grown less than half again as rapidly as did those of 
all pre-existing machinebuilding firms. While this certainly represents bias, 
it is sufficiently restrained so as not to prohibit use of this sample. More- 
over, as of 1927 the firms represented in this sample possessed 24 per cent 
of the total assets of machinebuilding. 

Between October 1927 and January 1932, a maximum of 36 per cent of 
the growth in productive facilities of all machinebuilding firms existing 
in October 1927 is accounted for by these twenty-three firms. The 36 per 
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cent figure rests on three assumptions. Onc assumption is that the following 
two ratios arc the same: 
growth of machinebuilding Oct. 1928-Jan. 1932 
growth of all metal-fabricating Oct. 1928-Jan. 1932 


and 
growth of machinebuilding Oct. 1928-Jan. 1933 


growth of all metal-fabricating Oct. 1928-Jan. 1933. 


This assumption is not likely to contain major error. The second assump- 
tion is that no complete plants went out of existence between October 
1927 and October 1928; this assumption is also unimportant. The third as- 
sumption is that, of the productive assets of newly built plants completed 
between October 1928 and January 1933, the same proportion were fin- 
ished during 1932 as was the case for the new facilities of reconstructed 
plants. This assumption doubtless leads to our 36 per cent figure being 
an overestimate. (Sources for this are AN SSSR, inst. ekon., Postroenie, 
p. 123; Ia. Kvasha in Plan. Khoz., No. 5-6, 1933, p. 37; Kniaz'kov in Plan. 
Khoz., No. 1-2, 1933, pp. 55-56.) 

These twenty-three firms were slightly larger than the average for all 
machinebuilding. Of their total productive assets in January 1932, 44 per 
cent were included within those three firms which each had over fifty 
million rubles fixed capital. In contrast, 32 per cent of the assets of all 
machinebuilding firms in April 1932 were in plants of that size (Kvasha 
in Plan. Khoz., No. 5-6, 1933, p. 38). 

In the absence of other evidence, one would seem justified in using 
this sample of firms as representative of machinebuilding as a whole — to 
the extent of finding that within the 1927—32 period there existed no clear 
concentration of investment resources by size of pre-existing plant. At this 
point, one is forced to the further step of extrapolating from the October 
1927-January 1932 period to the period beginning after October 1, 1929; 
for justification, I can only point to the far greater weight of investment 
during the post-1929 period (69 per cent of the whole). 

The Ordzhonikidze and the Krasovskii samples, when examined inde- 
pendently, both show that there was no concentration of investment dur- 
ing the first Plan years into the largest plants. It is worth noting that con- 
temporary Soviet writers did not draw this conclusion; thus there is no 
reason to believe that the firms were chosen with this result in mind. 
The standard deviations were computed on the assumption of drawing 
from a population of infinite size, and thus the levels of significance of the 
coefficients are in fact higher than they appear to be from the equation 
presented in the text. 

Fixed capital of the firm on January 1, 1932 
os Fixed capital of the firm on October 1, 1928 
sa Fixed capital of the firm on October 1, 1928 
— Mean fixed capital of firms in the subbranch on October 1, 1928 

D; = Railroad equipment subbranch (eight firms) 

Do = Heavy equipment and shipbuilding (nine firms) 

D3 = Machine tools, tooling, and sewing machines (six firms) 
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D, = Chemical equipment (three firms) 

Ds = Agricultural equipment (seven firms) 
Dg = Heavy electrical equipment (three firms) 
D; = Light electrical equipment (four firms) 
Dg = Automotive subbranch (two firms) 


The mean fixed capital of firms in each subbranch was estimated from the 
sample. 

Kniaz'kov in Plan. Khoz., No. 1-2, 1933, pp. 55-56. 

See A. Zolotarev in Plan. Khoz., No. 7-8, 1933, pp. 21-22, for a distribu- 
tion by subbranch of all investment in new constructions of machinebuild- 
ing under all-Union administrative jurisdiction. Sixteen factories are 
mentioned in miscellaneous Soviet sources as falling into seven of these 
subbranches. Eight of these factories seem to account for 77 per cent of 
the total new investment in machinebuilding as a whole. 

The Rostsel'mash plant (see Rozenfel'd and Klimenko, Istoriia mashino- 
stroeniia, p. 189). 

In April 1932, some 32 per cent of the replacement value of fixed assets 
in machinebuilding was in plants with over fifty million rubles of such 
assets. In contrast, 70 per cent of the assets of the newly built firms were 
in such giants (Kvasha in Plan. Khoz., No. 5-6, 1933, p. 38). 

Dobb, Development, pp. 158-76. 

Resolution of the Eleventh Congress of the Communist Party of the Soviet 
Union (March 27-April 2, 1922), in KPSS v rezoliutsiiakh i resheniiakh 
s"ezdov, konferentsii, i plenumov TsK (Moscow, 1954), I, 604. 

M. Mozhina in Trud i Zar. Plata, No. 10, 1961, pp. 18-19. 

A. Baykov, The Development of the Soviet Economic System (Cambridge, 
1947), p. 113. The earlier decree was of April 10, 1923, and the latter 
statute was dated June 29, 1927. Both are discussed at greater length and 
with appropriate legal references in A. V. Venediktov, Organizatsiia go- 
sudarstvennoi promyshlennosti v SSSR (Leningrad: Leningradskii Uni- 
versitet, 1961), II, 25 and 263-64. 

Dr. Robert Davies, in conversation, has expressed the view that central 
control in VSNKh-planned industry as a whole was much tighter for sev- 
eral years before 1929 than is shown above in the text, and that market 
economy forces were much weaker. In his opinion, either the metal-fabri- 
cating branches constituted an exception to the general rule or I am in 
error in the emphasis which I give to the forces of decentralization. Davies' 
emphasis upon the strength of centralization during the latter years of the 
New Economic Policy is rather unorthodox, is not one with which I am in 
agreement so far as it concerns metal-fabricating, and in any case applies to 
only half of the metal-fabricating industry. Nevertheless, it should be taken 
very seriously in view of the considerable historical research he has done 
on this period. 

See O. I. Kabakov in Org. Uprav., No. 3, 1933, p. 77. 

See AN SSSR, inst. ekon., Postroenie, pp. 45—50. 

Rozenfel'd and Klimenko, Istoriia mashinostroeniia, pp. 51-52, 58, and 
140. 

Ibid., pp. 60-61 and 101. 
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26 Ibid., pp. 81-89 and 111-13; P. I. Liashchenko, Istoriia narodnogo kho- 
ziaistva SSSR (Moscow, 1952), II, 275-85. 

27 Rozenfel'd and Klimenko, /storiia mashinostroeniia, pp. 109-11. 

28 The giant Putilovskii plant was the major exception: it combined mili- 
tary production with a wide assortment of civilian products. 

29 Ibid., pp. 97-100 and 126, and N. Ja. Vorob'ev, in Vest. Stat., No. 4-6, 
1923, pp. 127-28. The conclusion that the arsenals must either have been 
destroyed or, much more likely, remained in military production under the 
Soviet regime is based on the absence of their mention in the Soviet litera- 
ture dealing with civilian machinebuilding. 

30 Rozenfel'd and Klimenko, /storiia mashinostroeniia, p. 188, and Gosplan, 

Itogi pervogo plana, p. 79. 

The number of manual workers in the high-current equipment industry 

rose from 5,500 during 1913 (Rosenfel'd and Klimenko, Istoriia mashi- 

nostroeniia, p. 124) to 10,500 during 1927/28 in the five major plants 

(Zolotarev in Plan. Khoz., No. 7-8, 1933, p. 23). In the latter year, 4,100 

of these were in the two newer plants (Elektrosila and Elektroapparat). 

32 Rozenfel'd and Klimenko, /storiia mashinostroeniia, pp. 191-92, 

33 See TsUNKRU, Sotsialisticheskoe stroitel'stvo, 1936, pp. 8-10, and Ts- 
UNKhU, Socialist Construction, pp. 43-45. Machinebuilding is here 
defined so as to exclude independent repair plants. The two major sub- 
branches of "other equipment for transport" (primarily aircraft) and 
"other machinebuilding" were undoubtedly engaged mainly in military 
production. The above percentages are computed on the basis of the ex- 
aggerated assumption that they produced exclusively for the military. Thus 
the true percentages should be somewhat lower but, presumably, of much 
the same order of magnitude. 

34 In evaluating these results, various questions may properly be raised. The 
first concerns the meaning of the production figures for 1927/28. This is a 
year for which one is confronted by conflicting data as to machinery out- 
put, both because of varying definitions of coverage and because of inade- 
quate information provided to the Soviet central authorities of the time. 
It is also unclear how a subbranch's output is defined; in a number of cases 
at least, it seems possible that it is determined according to administrative 
subordination rather than according to the main product of the individual 
plant. In view of the considerable diversity of products produced within 
many individual plants, one may well question the significance of a 
classification system based even on the main product of each plant taken 
individually. 

However, we are fortunate enough to have Moorsteen's results for com- 
parison (Moorsteen, Prices and Production). In table 4, p. 68, cols. 1 and 
8, Moorsteen presents a percentage breakdown of the 1927/28 value of 
output of nineteen of our twenty-three subbranches. Both columns are 
expressed in prices of the same year; but one breakdown is identical with 
our own and contains all its ambiguities, while the second is drawn up 
according to a detailed treatment of the individual products produced by 
each subbranch. Surprisingly, little difference is indicated by a comparison 
of these two columns. Since we know the meaning of Moorsteen's product 
breakdown, and considerable confidence can be placed in it, we would 
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appear to be warranted in using the broader subbranch treatment for 
1927/28 which I have presented in Table 1.2. 

In the data for 1934, the production of each individual plant is cate- 
gorized into a single subbranch according to the main products of the fac- 
tory. Moreover, specialization had increased as compared with 1927/28; 
it is unlikely that the categorization problem is any worse than it is in 
United States census figures. 

However, the data for 1934 do present a new problem. We are obliged 
to utilize weights of “1926/27 prices,” and this is a pricing system which 
involves major uncertainties of treatment. 

Fortunately, TSUNKhU, Socialist Construction, pp. 43-45, provides a 
comparable subbranch breakdown both of all manual workers employed 
in machinebuilding during 1934 and of the total replacement value of the 
fixed capital of productive facilities at the end of 1934. A comparison with 
these two breakdowns indicates at least a 15 per cent overstatement in the 
importance of electrical machinery, tractors and automobiles, communi- 
cation equipment and radios, and pumps and compressors as measured 
by output valuation, compared to their significance in machinebuilding’s 
“value-added” as measured by its major inputs. There is a similar down- 
grading of the significance of agricultural machinery, railroad rolling 
stock, ships, metalworking equipment, construction and roadbuilding 
equipment, and special equipment for mining and oil drilling, processing 
fuels, metallurgy, and chemicals, Subtotalling these two categories, with 
each taken as a percentage of what is clearly non-military machinebuild- 
ing, we obtain the results given below. 


Percentage of non-military machinebuilding 
as measured by 


Categories Gross value Replacement value Number of 
of output of fixed capital manual workers 

Seriously exaggerated groups 46 34 30 

Seriously understated groups 39 51 54 


Thus, there is a major difference between the significance of subbranches 
comprising 85 per cent of the machinebuilding industry as measured in 
gross value of output and as measured in inputs of employment and fixed 
capital. Only part of this difference is due to the fact that employment and 
fixed capital are proxies for value-added and exclude the influence of ma- 
terials on the value of production. There is nothing that we can do with 
this problem except to register its existence and its qualifying effect on the 
degree of structural change indicated in Table 1.2. 

A related problem is that of price weights. Moorsteen has shown the 
great importance of the choice of weights in dealing with the civilian 
machinebuilding industry. If one weights nineteen subbranches according 
to the prices of their products in 1927/28, then the price index for all 
civilian machinery rose by 43 per cent between 1927/28 and 1937. On the 
other hand, if one uses 1937 prices as weights for these subbranches, the 
over-all price index fell by 29 per cent (Moorsteen, Prices and Production, 
table 23, p. 134). One can generalize that, between 1927/28 and 1937, 
prices rose for older products which were already produced in volume 
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in the earlier year, while they fell for new products first entering large-scale 
production. 

It is only for 1927/28 that we can make a direct comparison of the effect 

of weighting on the composition of machinebuilding production. Taking as 
100 per cent seventeen subbranches treated by Moorsteen, five of them 
comprised 24 per cent of value of output during 1927/28 when measured 
in 1927/28 prices—and only 12 per cent when using 1937 weights. 
These five were electrical machinery, automotive vehicles, tractors, steam 
boiler equipment, and pumps and compressors. (Moorsteen, Prices and 
Production, p. 68, col. 8, and p. 462.) Two of these, electrical machinery 
and boilers, were already subbranches of substance in 1927/28. Another 
two, tractors and automotive vehicles, were among the great growth indus- 
tries of the following period. On balance, if we could have used 1937 price 
weights we would have upgraded the importance of the subbranches enter- 
ing into subtotals 1 and 2 of our Table 1.2 as compared to those incorpo- 
rated in subtotal 3. Although the difference would probably not have been 
overwhelming, it would have indicated less of a structural shift than is 
shown by Table 1.2. 
Shipbuilding is one older industry which seems to have held its own be- 
tween 1927/28 and 1934. Probably this was the result both of the fact 
that this subbranch had been about the last to recover in the 1920's and 
thus had not replenished the Russian fleet, and of the current demand for 
increases in merchant tonnage so as to save foreign exchange in the rapidly 
growing international trade of those days. Expansion of physical produc- 
tion seems best viewed as a substitute for an imported service. 

Power equipment and electrical items (aside from turbines) were rela- 
tively established subbranches which had experienced sharp growth since 
1900. On the other hand, they represented "twentieth-century industry" — 
just as did those subbranches which underwent great relative growth — 
and they were the obvious base for the Soviet electrification and indus- 
trialization drive. The net effect of the resulting conflicting tendencies was 
roughly to maintain the relative position of this group of subbranches. 
Zolotarev in Plan. Khoz., No. 7-8, 1933, p. 21 and Za Ind., July 20, 1931, 
p. 1. Roughly confirmatory data are presented for October 1, 1928—Janu- 
ary 1, 1932, in Za Ind., December 28, 1932, p. 3. These percentages are 
slightly exaggerated, since they take as their base only that portion of 
machinebuilding which was under all-Union jurisdiction; but 86 per cent 
of all the fixed capital put into operation in machinebuilding between Oc- 
tober 1, 1928, and January 1, 1933, is listed as having been under all-Union 
jurisdiction (see Zolotarev in Plan. Khoz., No. 7-8, 1933, p. 21). 

The inflation of investment costs during these years leads to too great 
an emphasis on investments carried out in the later years. This is be- 
cause all figures are originally given in current-ruble values. A second diffi- 
culty is that investment expenditures on equipment purchased abroad are 
converted into ruble figures through use of the official exchange rate. This 
sharply understates the value of such investments. In 1927/28, prices of 
imported machinery averaged only half of the price level of domestically 
produced machinery (Moorsteen, Prices and Production, pp. 93-94). The 
subbranches listed in the text were emphasized more heavily after the first 
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few years of the Plan; on the other hand, they were particularly dependent 
upon imports for their equipment. It is my guess that the net effect of these 
two offsetting influences is that the percentages quoted above somewhat 
understate the relative importance of these subbranches in total Soviet 
investment in machinebuilding. 

Unfortunately, it is unclear whether military production is included 
in the base total used here for machinebuilding. In view of the apparent 
importance of military production in machinebuilding, it is difficult to 
see how it could be included. On the other hand, we are told that conver- 
sion of various factories to defense production occurred during 1932 (AN 
SSSR, inst. ekon., Postroenie, p. 22), and it may be this conversion which 
accounts for the magnitude of military output. 

All in all, it is obvious that we are dealing here with figures which can 
provide no more than a ballpark degree of accuracy. 

37 L.Sabsovich in Ekon. Oboz., May, 1929, p. 24. 

38 This prediction of a future lag did not rest on the assumption that absolute 
investment would decline in the future, although Preobrazhenskii, for one, 
believed that this would occur as a result of the drying up of investment 
opportunities (Ehrlich, Industrialization Debate, pp. 178—79). Rather, 
it was based on the view that the "leading sectors" of the economy — into 
which investment should be poured — change over time. (I. Stalin, Vopro- 
sy Leninizma [11th ed.; Moscow, 1947] p. 61, speech of 1924, and Za Ind., 
March 29, 1937, p. 3. For applications, see A. Kurskii, Sorsialisticheskoe 
planirovanie narodnogo khoziaistva SSSR [Moscow, 1945], pp. 34-35, 
and L. Maizenberg in Plan. Khoz., No. 10, 1940, pp. 15-16.) Thus the 
very fact that a high proportion of total Soviet investment in fixed capital 
was at present to go into such currently “leading sectors" as the tractor and 
automotive industries virtually guaranteed that in the future they would 
be minor claimants for investment funds. 

39 In the case of the tractor industry, the critical decisions favoring Amer- 
ican mass-production methods over European batch production were 
taken in February 1929. The choice was basically between a 10,000- anda 
40,000-tractor plant at Stalingrad. The choice of the larger plant was un- 
derstood by all to imply simultaneous construction of special works to pro- 
vide malleable iron, alloy steel, ball bearings, etc. The advocates of "Euro- 
pean” methods argued that American-type factories would not provide 
American productivity on Russian soil (Dodge, “Tractor Industry,” p. 
396). 

In the iron and steel industry, it was Stalin’s personal insistence which 
is said to have caused a shift to American-design large-scale blast furnaces 
in place of the earlier French and Belgian models (Clark, Steel, p. 65). 
The capacity of Magnitogorsk was upped from 660,000 tons of pig iron 
annually to 2.8 million tons, and an American firm was heavily involved 
in developing the basic design of the works (Gosplan, Itogi pervogo plana, 
p. 104; A. Etchin in Za Ind., July 9, 1930, p. 3; S. Ordzhonikidze in 
Za Ind., July 6, 1930, p. 1). 

40 Gosplan, Itogi pervogo plana, p. 67. 

41 B. Sukharevskii in Plan. Khoz., No. 1, 1934, p. 70. 

42 A division of growth branches according to the required skill of machine 
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operators seems to be the best operational measure of the second qualifica- 
tion. The growth branches separated out by this test, and so grouped with 
“all other branches,” are the following: metalworking equipment; control 
and measuring apparatus; transport equipment other than automotive, rail- 
road rolling stock, and shipbuilding; and equipment for sanitation, medi- 


cine, and personal consumption. 
Rozenfel'd and Klimenko, Istoriia mashinostroeniia, pp. 126-27. Figures 


for 1912 exclude Poland and the Baltic states. 

Data is for the Soviet classification of “large-scale industry" only. January 
1st employment figures for metal-fabricating as a percentage of total in- 
dustry fluctuated erratically within the narrow range of 17.6 to 19.4 per 
cent (TSUNKRU, Trud v SSSR, p. 92). 

For employed workers as a whole in Russia, the average number of hours 
(including overtime) which were worked daily are reported to have 
dropped from 10 in 1913 to 7.4 in 1926/27. As a result of a slight counter- 
vailing increase in the number of days worked annually, the reduction in 
the number of hours worked throughout the year was limited to 23 per cent 
(A. Rabinovich in Ekon. Oboz., October, 1927, p. 155). 

See TsUNKhU, Trud v SSSR, p. 92; "Problema truda v metallopromy- 
shlennost'," Metall, No. 11-12, 1928, pp. 181-83; S. Kheinman in Plan. 
Khoz., December, 1930, pp. 217-18; TSUNKhU, Narodnoe khoziaistvo 
1932, pp. 422, 426, and 643. 

It is true that metal-fabricating employment had risen by January 1936 to 
32 per cent of total industrial employment, but that was the end of its 
relative growth; it was back to 29 per cent in 1940 and was still at 30 
per cent in 1959. (TSUNKhU, Trud v SSSR, p. 92, and TsSU, Narodnoe 
khoziaistvo 1959, p. 139. Percentages for 1940 and 1959 refer to manual 


workers only.) 
"Problema truda v metallopromyshlennost’,” Metall, No. 11-12, 1928, 


p. 187. 

The two groups are lumped together here because the distinction between 
them is more definitional than real. Whether a young worker-recruit 
would be categorized as an apprentice or as a manual worker would de- 
pend on the customs of the industry, of the region, and even of the indi- 
vidual plant. These probably changed sharply during the early 1930's. 
As of January 1, 1934, the net increase of manual workers and apprentices 
during the previous four years had totalled 54 per cent of all workers and 
apprentices then employed in the metal-fabricating industries. The number 
of workers and apprentices who had been less than nineteen years of age as 
of January 1930 (i.e., at the start of the period) minus the total of this age 
cohort who had been in metal-fabricating as of January 1930 comprised 
36 per cent of all workers and apprentices employed in January 1934. 

V. A. in Org. Proiz., No. 10, 1935, p. 4, presents age data as of 
January 1934 for the “machinebuilding and electro-technical industries.” 
The total number of workers and apprentices given here is, however, within 
nine thousand of that listed in TSUNKhU, Trud v SSSR, p. 150, as being 
employed at that date in all of metalworking. Thus, I have taken the age 
data as referring to all metalworking and compared them with net changes 
in labor force as given in TSUNKhU, Trud v SSSR. 
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No general data are available for age distribution in the total metal- 
fabricating labor force as of January 1930. However, such data do exist 
for 1926, 1929, and 1931 in Leningrad metal-fabricating (R. Lazarson in 
Na Fronte Ind., No, 5-6, 1934, p. 57). The percentage of this Leningrad 
labor force which was less than twenty-three years old in 1931 was 38.4 
per cent, as contrasted to 42,6 per cent of manual workers in all metal- 
fabricating during 1934 (the total size of the national metal-fabricating 
labor force being fairly stationary in the interim). This, plus the fact that 
the 1929 data for Moscow metalworkers is confirmative (N. Gumilevskii in 
Metall, No. 2, 1930, p. 24) is the justification for taking the average of the 
Leningrad data for 1926 and 1929 with regard to percentage of labor force 
under nincteen years and applying it to January 1930 for the nation's total 
metal-fabricating. (In the Leningrad data, I have assumed that the age 
group of eighteen year olds was one fifth the size of the eighteen to twenty- 
two year age group.) 

If we assume a high error of 50 per cent in my estimate of the number 
of youths under nineteen in metal-fabricating on January 1, 1930, then my 
figure of 65 per cent for the proportion of the 1930—33 net increase in 
manual workers accounted for by net accretion of youths not previously 
working in metal-fabricating falls within the bounds of 60 and 74 per 
cent. My results can thus be seen to be fairly robust with regard to the 
assumption concerning age distribution as of January 1930. 

Production experience data for early 1933 come from three principal 
branches of machinebuilding and from the electro-technical industry. The 
1929 data apply only to Moscow and Leningrad machinebuilding; they 
provide the percentage of machinebuilding employees with less than two 
years of industrial experience, and I have arbitrarily raised this percentage 
by 50 per cent to get the proportion with under three years of experience 
(V. A. in Org. Proiz., No. 10, 1935, p. 5). 

The metal-fabricating labor force on January 1, 1932, represented the high 
mark for January unti! 1935 (TsUNKhU, Trud v SSSR, p. 150). 

I have already discounted for the normal annual accretion of such 
youths. 

V. A. in Org. Proiz., No. 10, 1935, pp. 3—4, presents data showing only a 
limited rise in the proportion of machinebuilding personnel whose fathers 
had been peasants. Taking the labor force as of some unspecified time dur- 
ing 1932-33, the proportions which were of peasant origin are given below. 


Year worker Ukrainian 
entered Leningrad machinebuilding Moscow 
industry machinebuilding (per cent of labor force) Automobile plant 
1928 35 30 40 
1929 41 35 48 
1931 48 43 55 
1932 53 50 59 


These figures show an apparently rather modest increase to 1931 (1932 
should be ignored, as it was not a big recruitment year), even if 1928 is 
taken as a base. At most, they indicate a rise of those having a peasant 
background from one third of the group entering industry before the great 
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expansion to one half of those entering during the boom. Still, they do sug- 
gest that peasants provided well over half of the boom-year recruits un- 
der the age of twenty-three; for a large number of urban women over the 
age of twenty-three are included in the percentage base against which the 
peasant-origin data are computed. : 

The major obvious force restraining the growth in the proportion of 
peasant recruits was the rise in female recruits referred to below. On the 
assumption that women of peasant origin comprised the same proportion 
of all recruits of peasant origin during 1931 as the proportion of women 
in the total metal-fabricating labor force in early 1931, then some 32 per 
cent of 1931 new entrants into industry were urban women (versus 10 
and 13 per cent in 1928 and 1929, respectively, on comparable assump- 
tions). 

If we take recruits of peasant origin as a percentage of each year's total 
net recruits excluding urban women (these last percentages being based 
on national metalworking data as explained above), we derive the fol- 
lowing results for Leningrad machinebuilding: 1928, 38 per cent; 1929, 
49 per cent; 1931, 71 per cent. 

Expansion of recruitment of urban labor to the metalworking industries 
must have come from three sources other than women and the unem- 
ployed. First, there may have been an increase in the proportion of sixteen- 
to eighteen-year-old urban male youths who, as a result of improved em- 
ployment opportunities, entered the labor force. Second, a shift may have 
occurred in the proportion of urban youths who went into metal-fabricating 
instead of other urban occupations as they turned sixteen. Neither of these 
sources, however, are likely to have made major contributions (see data 
for 1926-34 in Lazarson in Na Fronte Ind., No. 5-6, 1934, p. 57; V.A. in 
Org. Proiz., No. 10, 1935, p. 4; and TSUNKRU, Sotsialisticheskoe stroitel’- 
stvo, 1936, p. 515). The significance of a third source, the shift of male 
urbanites from non-industrial occupations, is unknown. 

It is also possible that the peasant-origin data are too Iow either because 
the areas studied were unrepresentative of metalworking in the country 
as a whole, or because of a bias in the answers of the respondents. 

55 TsUNKRU, Trud v SSSR, pp. 91 and 150. The same tendency could be 
noticed within the two employee subgroups of manual workers and ap- 
prentices on the one hand and white-collar and custodial employees on 
the other. 


Appendix to Chapter 1 


1 S. Iugenburg in Plan. Khoz., No. 1, 1931, pp. 270-91. (The source is not 
explicit as to whether all assets or only productive facilities were covered, 
but a comparison with AN SSSR, inst. ekon., Postroenie, p. 123, indicates 
that coverage must have been limited to the latter.) Only plants which were 
built from scratch after October 1925 were excluded from the study. Such 
plants were quite insignificant in number or importance within the metal- 
working industry. 

2 The case is strongest for "production and other" machinebuilding, which 
includes 103 of the 191 plants studied. In agricultural machinebuilding, 
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the case is weaker; but even here two of the three indices of size give the 
same result, and the third index shows no relationship. 

Since the measures of size given in the study are all as of the end of the 
period (1929), there is a bias in the data toward showing a positive rela- 
tionship between size and recent investment. The existence of this bias 
makes the negative relationship observed all the more striking. 

Iugenberg in Plan. Khoz., No. 1, 1931, pp. 276-77. A consistent relation- 
ship exists within all three investment subgroups. As we would expect, the 
growth in the energy/ manpower ratio between October 1925 and October 
1929 consistently favors the firms with the greatest proportion of invest- 
ment. 

Ibid., pp. 279-83. Such a relation is only clear in the case of the electro- 
technical industry. 

Calculation of 89 per cent of census industry: by M. Barun in Puti Ind., 
No. 19, 1929, pp. 23-32. 

I. Khodorov in Ekon. Oboz., November, 1929, p. 19. 

Computed from B. N. Dobrovol'skii in Ekon. Oboz., October, 1928, pp. 
133-34. 

Ibid., Rozenfel'd and Klimenko, Istoriia mashinostroeniia, p. 188; I. Vol- 
kov in Ekon. Oboz., February, 1930, pp. 117-18; and “Organizatsiia i up- 
ravlenie,” Metall, No. 11-12, 1928, pp. 71-72. According to Volkov in 
Ekon. Oboz., February, 1930, p. 123, only about half of the capital in- 
vested in the metal-fabricating industries between October 1925 and Octo- 
ber 1929 went into plants under direct national administration; moreover, 
this estimate would appear to be a gross exaggeration. (Volkov's figures 
for total investment in metal-fabricating during these years are substan- 
tially below those given solely for machinebuilding in AN SSSR, inst. 
ekon., Postroenie, p. 122. The difference is presumably accounted for 
mainly by investment in republic and local firms.) 

See L. G. Korahun in Metall, No. 8-9, 1928, pp. 234—35; and P. M. Inber 
in Metall, No. 5-6, 1928, p. 172. 

O. I. Kabakov in Org. Uprav., No. 3, 1933, pp. 78-80. 

O. M. Kuperman in Metall, No. 11, 1929, p. 95. 

N. Gumilevskii in Metall, No. 2, 1930. Worker employment data are 
taken from Kheinman in Plan. Khoz., December, 1930, pp. 217-18. 
These were so defined as to include some 25 per cent of all manual workers 
in these branches. 

These figures are for metalworkers in the Moscow and Leningrad regions 
only (Gumilevskii in Metall, No. 2, 1930, pp. 20-21). But they are 
probably representative; not only were these two the main metal-fabricat- 
ing regions of the country, but their growth in employment during 1912- 
1916 seems to have been fairly typical of the national average (see Rozen- 
fel'd and Klimenko Istoriia mashinostroeniia, pp. 126-27). 

According to the 1926 Census, only 44 per cent of the adult population of 
the Russian Republic was able to read, and not all of these could write. 
In urban areas, the proportion able to read was 66 per cent. In contrast, 
American literacy was 94 per cent, and literacy in Finland and Germany 
was 99 per cent (A. Anikst in Ekon. Oboz., April, 1929, p. 55). 
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17 The only real exception is for Leningrad workers who entered industrial 
employment prior to 1906. Slightly over half of these were of peasant 
extraction (Gumilevskii in Metall, No. 2, 1930, pp. 21-22). 

18 The number of workers in metal-fabricating grew by over 160 per cent 
between 1912 and 1916. Yet in 1929, only 13 per cent of the metalworkers 
covered in the trade-union study had entered industry during 1914-1917, 
in contrast to 36 per cent who had entered prior to 1914 (Gumilevskii in 
Metall, No. 2, 1930, p. 19). It is true that metallurgical employment must 
have grown far more slowly during the war then did the number of metal- 
fabricating workers. In addition, some of the new recruits to metal-fabricat- 
ing during the war must have worked in other branches of industry prior 
to this time. Nevertheless, it would seem that at least half of the 1913— 
1916 recruits to metal-fabricating failed to be reabsorbed into the industry 
during the 1920's, Taking this ballpark estimate of 50 per cent, some 200,- 
000 former metal-fabricating workers were outside of the industry in 
1929. This figure constitutes one fifth of the total increase in metal-fabricat- 
ing employment during 1931-32. 

19 Rabinovich in Ekon. Oboz., October, 1927, pp. 152-53. 

20 Sum of paper, printing, textiles, hides and fur processing, and sewing and 
footwear (TSUNKRU, Trud v SSSR, p. 92). 

21 ANSSSR, inst. ekon., Postroenie, p. 541. 

22 Unemployment here is taken as the number registered at employment 
bureaus of the Commissariat of Labor. These figures are described in a 
Soviet source as an underestimate of total unemployment because of the 
absence of such bureaus in some areas where unemployment existed. 'The 
1927/28 unemployment rate of 17 per cent is based upon June 1, 1928, 
registered unemployment; the 12 per cent figure is based upon a lower 
unemployment estimate which is not closely defined. According to S. A. 
Kheinman in Ekon. Oboz., September, 1929, p. 129, unemployment data 
for 1927/28 is not comparable with that for 1926/27 because of changes 
in the rules regarding registration at the employment bureaus (Rabinovich 
in Ekon. Oboz., October, 1927, p. 153; B. Spektor in Ekon. Oboz., Sep- 
tember, 1929, pp. 88-90; and G. F. Grin'ko in Plan. Khoz., No. 2, 1929, 
pp. 73-74). 

23 Grin'ko in Plan Khoz., No. 2, 1929, and Spektor in Ekon. Oboz., Septem- 
ber, 1929. If this statistic of the Commissariat of Labor's expectation of 
unemployment is taken as a proportion of the figure for "employed labor 
outside of agriculture" in Gosplan's maximum-variant Plan, we get an un- 
employment rate of roughly 13 per cent. 

24 E. Bronshtein in Plan. Khoz., December, 1930, p. 198. 

25 This was the increase between the average employment in 1929 and that 
in 1932. The sectors of agriculture, forestry, and trade are excluded from 
this calculation, on the basis that expansion here in the employment of 
hired labor was partially a substitute for self-employed labor (TsUNKhU, 
Sotsialisticheskoe stroitel'stvo, 1936, pp. 508-9). 

26 Forty-six to 54 per cent according to data for mid-1927, 1928, and 1929 
(Rabinovich in Ekon. Oboz., October, 1927, pp. 153-54, and Spektor in 
Ekon. Oboz., September, 1929, p. 90). I assume here that half the juveniles 
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(under 18) were female, but the results are quite robust with regard to 
this assumption. 


27 Rabinovich in Ekon, Oboz., October, 1927, pp. 153-54. 
28 “Problema truda v metallopromyshlennost’” in Metall, No. 11-12, 


1928, p. 187. 


Chapter 2 


1 


13 


Efforts, which existed before World War II but blossomed on a far larger 
scale afterwards, to attach consuming plants to individual producer firms 
on a long-term basis, and to have them work out the details of their ar- 
rangements directly rather than through the intermediary of higher or- 
ganizations, represent a striving for such flexibility. The 1957 reform of 
industrial administration, and its reorganization from a vertical industry 
basis to a horizontal geographic pattern, was partly motivated by a 
desire to promote such face-to-face contact. 

Clark, Steel, chap. 6. 


My only recorded complaint is one of 1932 with regard to the Urals 

Electrical Equipment combine. But the issue here was not transport (A. 

Braude in Plan. Khoz., No. 2, 1932, p. 35). 

Specialization must inevitably raise the costs of transporting the finished 

product, and so it is with these transport costs that we are concerned 

here. Transport of raw materials and semifabricates is clearly quite im- 

portant for such heavy pieces of equipment as ships, railroad cars, and 

rolling mills; but in general there is no reason why specialized plants pro- 

ducing these products should not be located in areas where transport costs 

of materials are kept Jow. (Baltic shipbuilding is an obvious exception 

for strategic reasons.) In the building of new plants, reasonable attention 

seems to have been given to this matter. 

Rozenfel’d and Klimenko, Istoriia mashinostroeniia, p. 147, and A. 
Kurskii, Razmeshchenie promyshlennosti v pervoi piatiletke (Moscow 
and Leningrad, 1933), p. 14. A degree of concentration rather similar 
to that in production equipment existed in other branches as well. In 
1912, over 80 per cent of total production of machinebuilding in Tsarist 
Russia was located in the Northwest, the Central Industrial Region, the 
Ukraine, and the North Caucasus. But only a bit over one third of the 
population lived in these areas. 

Berri, Spetsializatsiia, p. 189. 

See Chapter 4 below. 

See V. Bazarov, in Ekon. Oboz., May, 1927, pp. 31-53. 

See Table 1.2. 

See Braude in Plan. Khoz., No. 2, 1932, p. 19, for the suggestion of a 
positive answer. 

Min. Vnesh. Torg. SSSR, Vneshniaia torgovlia, p. 13. 

TsUNKhU, Sotsialisticheskoe stroitel'stvo, 1936, p. 156. Minor polishing 
and grinding tools are excluded, and only the products of large-scale in- 
dustry are counted. A full count of all machine tools would probably not 
lower the growth rate very much. 

These data, however, must be treated as more suggestive than conclusive 
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in showing that Bazarov's approach was followed. Products such as metal- 
cutting machine tools were produced in small lot sizes throughout the 
world. Significant economies of scale were not achieved in any exporting 
country. Thus one might wonder whether the Soviet Union’s comparative 
disadvantage, which resulted from the traditional size of the market, was 
really important in these low-volume industries. Soviet planners may have 
been doing no more than seizing on the first part of Bazarov's prescrip- 
tion — to depend on imports for products consumed at home on a small 
scale — and ignoring the second and modifying part which specified that 
the prescription referred only to products produced on a more economical 
scale elsewhere. 

14 One Soviet writer of the late 1940's points to this second problem as hav- 
ing existed at the time in electrical and power equipment. The scale-steps 
of boilers, turbine-generators, and transformers were too few, he notes, 
to permit of economical operation under the varied Soviet conditions (A. 
S. Konson, Ekonomicheskie voprosy proektirovaniia mashin [Moscow 
and Leningrad, 1950], p. 47). On the other hand, the high share of im- 
ports in machine-tool installations must have greatly ameliorated the 
negative effects in that important sector of capital consumption. 

15 G. M. Nikolaevskii and G. A. Snezarev in Vest. Mash., No. 10, 1950, 

Wao: 

16 The impossibility of simply adopting American or west European stand- 
ards, and the necessity of evolving peculiarly Russian ones, is discussed 
by Daniil Budnevich in Plan. Khoz., No. 4, 1931, pp. 50-69. 

17 The count was made by the Main Board of Weights and Measures of the 
All-Union Committee on Standards (F. Lengnik in Plan. Khoz., No. 4, 
1931, p. 47). 

18 Jbid., p. 47, and Budnevich in Plan. Khoz., No. 4, 1931. 

19 By mid-1933, the two major tractor plants had been converted to the 
metric system. Much of this conversion, however, bad been carried out 
fairly mechanically — and thus in no way corresponded to national stand- 
ards for bolts and nuts, dimensions of holes, order of progression in thick- 
ness of materials, etc. (I. Sturitov in Stanki, No. 5, 1933, p. 1). 

20 Gosplan, /togi pervogo plana, pp. 104-5. 

21 I. Dotsenko and V. Georgievskii in Plan. Khoz., No. 7~8, 1933, p. 125. 

22 P. Travin and D. Korytnyi in Plan. Khoz., No. 10, 1935, p. 158. If one 
measures railroad-car production in two-axle units (the Soviet standard 
measure), Soviet production during prewar years never reached the pro- 
jected capacity of this single plant. 

23 However, the situation was not quite as extreme as the above figures 
would indicate. All of these plants were expected to begin production with 
outputs well below their projected capacities. It was expected that the 
construction of these plants would take place in stages and thus that ac- 
tual capacity would grow over a period of years before reaching the final 
projected capacity. 

We do not have readily available data on projected intermediate capac- 
ity levels. Projected final capacity is important, moreover, in determining 
layout of buildings, degree of specialization of equipment and production 
organization, size of power plant required, etc. 
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This is the case when measured in absolute numbers. Steam locomotive 
production ceased in 1956. As measured in conventional two-axle units, 
1935 production of railroad cars was just equalled in 1958 but fell off 
again in the following two years. 

G. Vitin in Plan, Khoz., No. 11-12, 1937, p. 62. 

Ibid., p. 63; Za Ind., October 30, 1932, p. 3, and July 3, 1935, p. 3; Dot- 
senko and Georgievskii in Plan. Khoz., No. 7-8, 1933, pp. 125-26. 
Eugene Zaleski, Planification de la croissance et fluctuations economiques 
en U.R.S.S. (Paris, 1962), I, 150. 

Since this plan was for a year beginning and ending one quarter earlier 
than the calendar year 1933, it represents some understatement of the 
expectations for 1933. 

The pig-iron program for 1933 was set at its highest point in February 
1930 (Zaleski, Planification, Y, 150 and 196). This was achieved by 36 to 
41 per cent, a result quite similar to that in rolled metals. Production did 
not reach the programed level until 1950-51. 

Ibid., p. 153, n. 2. 

Or so, at least, it was said later. 

I. P. Bardin in Izv. AN, tekhn., No. 12, 1949, pp. vii-viii. 

S. Ordzhonikidze in Za Ind., January 22, 1933, pp. 1-2, and V. Krasovskii 
in Komm. Ak., inst. ekon., Tekhnicheskaia rekonstruktsiia, pp. 113-14. 
These sources have been discussed in Chapter 1, note 11. 

The forty-six firms in the sample can be divided into the subbranches 
listed below. The number in parentheses, accompanying each subbranch, 
refers to the number of these firms which were among the twenty-four 
largest of machinebuilding. 


railroad rolling stock 8 firms (4) 
heavy equipment and shipbuilding 9 firms (5) 
machine tools, tooling and allied processes 6 firms (1) 
chemical equipment 3 firms (0) 
automobiles and components 2 firms (0) 
agricultural equipment 7 firms (4) 
heavy electrical equipment 3 firms (3) 
light electrical equipment 4 firms (1) 
miscellaneous 4 firms (0) 


Their 1928/29 gross production was 28 per cent of the total in 1929 of 
all machinebuilding. The coverage of all "machinebuilding" is always a 
chancy matter in Soviet sources of that period, but it would appear that 
the electrical industry is included in the total (TsUNKhU, Sotsialistiches- 
koe stroitel'stvo, 1935, table 1, p. 33). In any case, since the 1932 gross 
output data is taken from the same source, no bias should be introduced 
in comparing the percentage coverage in the two years. 

Production increase of sample firms between 1928/29 and 1932. 
Production increase of all machinebuilding between 1929 and 1932-2? % 
To the extent that these figures may be inconsistent, the increase is biased 
downward. The 1928 figure explicitly includes the electrical industry, 
while the 1931 figure probably excludes a portion of it. 
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In theory, factories were even expected to have passed through their first 
teething problems in production before being officially considered as part 
of the industry's productive facilities. In fact, during these years, they 
seem usually to have been formally mustered into the ranks prior to their 
getting production seriously under way. 

The 14 per cent figure is based upon the assumption (probably erroneous) 
that the industry coverage is the same for machinebuilding as a whole in 
1928 and in 1931. To the extent that the coverage differs, the percentage 
figure is reduced. 

One of our sources (Krasovskii in Komm. Ak., inst. ekon., Tekhniche- 
skaia rekonstruktsiia) provides no data as to the increase in production 
facilities of his listed plants. Instead, he lists total capital expenditures dur- 
ing the period October 1, 1928-January 1, 1932. Fortunately, our sources 
overlap in the case of seven enterprises, thus providing us with data both 
as to net increase in production facilities and as to capital expenditures. 
The resulting ratio (57 per cent) has been applied to the remaining twen- 
ty-three firms considered hy Krasovskii; these firms contained 41 per cent 
of the total computed increase in production facilities. 

Comparable data on the increase in capital and production for our larger 
sample of forty-six firms during the same period are shown below. 
Subsample as percentage 


Percentage increase of larger sample 
Item Larger sample Subsample ^ Early period Late period 
Fixed production 
facilities 67 85 55 59 
Labor force - 152 - = 
Production 307 344 62 67 


All discussion in depth of the labor force is postponed to Chapter 3. 

It is not necessary to argue that this was the motivation of the policy. One 
might, for example, attribute it to the force of “equity” as an administra- 
tive principle leading to equal percentage expansion among enterprises 
capable of producing any specific group of products. Or one might argue 
that, despite the espoused doctrine of the great economies inherent in 
large-scale production, investment funds within a subbranch were ac- 
tually allocated according to criteria variables whose relative magnitudes 
fell into a random distribution in relationship to the size of plant: e.g., the 
persuasive abilities of the managements of the individual factories. Re- 
gardless of the motivation for the functional form of the distribution of 
investment funds, one might expect these funds to be used in such a way 
as on balance to reduce indivisibilities. 

This argument, of course, is simply a form of testing by the null hypoth- 
esis. It does not show that indivisibilities were in fact reduced. Rather, 
it asks which of two general strategies would seem most likely to have re- 
duced indivisibilities, and it shows that this strategy was in fact — for 
whatever reason — chosen. 

Kvasha in Inst. ekon. issled. Gosplana SSSR, Na ncvori etape, pp. 435— 
36. 
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44 "Mashinostroenie," Metall, No. 11-12, 1928, pp. 132-34. 
45 E. Al'perovich in Za Ind., October 29, 1932, p. 3. 
46 S. C. Gilfillan reports that, for the nineteen most useful inventions intro- 
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duced commercially during the twenty-five years prior to 1913, the aver- 
age period elapsing between the construction of the first working machine 
or granting of patent and the first practical use was twenty-four years; 
between then and commercial success was fourteen years; and an ad- 
ditional twelve years was needed before there was “important use” of 
the invention. (The average used is a geometric mean with undefined 
weights. S. C. Gilfillan, The Sociology of Invention (Chicago, 1935], pp. 
96-97.) 

Nevertheless, it is of course true that the existing international store of 
knowledge constitutes, to a country which is presently backward, an 
economic advantage compared with the position of currently advanced 
nations at a period in their history when their technology was similar to 
that of the backward country today. 

See Chapter 3 for an account of some of the Soviet difficulties in develop- 
ing this ability. 

This is based on an estimate as to the relative expansion of production 
facilities in pre-existing and in new firms, During the period between 
October 1, 1928, and January 1, 1933, new enterprises accounted for 
49 per cent of the increase in fixed assets of all-Union machinebuilding 
(A. Zolotarev in Plan. Khoz., No. 7-8, 1933, p. 22). Since these new 
plants came into operation particularly strongly during 1932, I have as- 
sumed that the proportion was only 44 per cent during the relevant period 
of October 1, 1928, to January 1, 1932. On this basis, production facilities 
of all pre-existing plants are calculated to have expanded by 54 per cent 
during this latter period — as contrasted with the forty-six plants in our 
sample which had a weighted average expansion of 60 per cent. 

While my estimating procedure is inexact, the probabilities are that I 
am underrepresenting the proportion of the addition to fixed production 
facilities which went into pre-existing plants. Thus my statement in the 
text that these factories accounted for 81 per cent of the 1929—32 increase 
in total machinebuilding production is more likely to be an underestimate 
than an overestimate. 

The level of production in 1931 is unknown; one would presume that it 
was lower than in 1932. 

See Partiinyi arkhiv Khar'kovskogo Obkoma KP Ukrainy, Istoriia Khar - 
kovskogo Traktornogo Zavoda im. Ordzhonikidze, sbornik dokumentov i 
materialov (Kharkov, 1960), Vol. I. The index is based on the official 
figures as to gross value of output measured in 1926/27 prices. The writer 
knows of no reason to presume that these are biased downward for the 
post-1936 period. No figure is available for 1936, but production in that 
year was probably much like that in 1935. 

In this factory, production of internal-combustion crawlers began a 
bare year after solid-fuel crawlers started to come off the assembly line; 
by 1940, more than twice as many solid-fuel as internal-combustion 
crawlers were produced. In early 1938, plans were laid for the production 
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of diesel crawler tractors as well as for the first production in the Soviet 

Union of electric refrigerators for homes, the latter to reach an out- 

put of ten thousand annually. The line of electric refrigerators was in 

fact introduced: six hundred were produced in 1939 and eight hundred 
in 1940. Finally, production of solid-fuel engines for river boats was be- 

gun in 1939, 

Even on this basis, however, some miscalculation seems to have occurred. 

Krasnyi Putilovets was taken out of tractor production at the end of 

1931, precisely at the moment when the much larger Kharkov Tractor 

plant was first beginning regular production. At that point, the number of 

tractors working in agriculture had increased from some 27,000 in 

1928 to close to 148,000 (AN SSSR, inst. ekon., Postroenie, p. 24). 

Krasnyi Putilovets started producing the Universal at the end of 1933; it 

had been in production in the United States since 1923. The Cheliabinsk 

Tractor plant switched to a diesel crawler tractor in 1937, abandoning 

its earlier internal-combustion crawler whose output had begun in 1933; 

yet this diesel crawler was produced in the United States in 1931, and 

other models had been produced in Europe years earlier. When the Stalin- 
grad and Kharkov Tractor plants switched to an internal-combustion 
crawler in 1937, a comparable American crawler had been available for 

seven years (Dodge, “Tractor Industry,” pp. 323-25). 

53 See Ely Devons, Planning and Practice: Essays in Aircraft Planning in 
War Time (Cambridge, 1950), pp. 98 £., 199 f., and 217 ff. 

54 It seems likely, however, that much of the 1931 specialized investment in 
Krasnyi Putilovets was never used for its intended purposes. 

55 Rozenfel'd and Klimenko, Istoriia mashinostroeniia, pp. 70-73 and 111— 
13. Other sources give somewhat higher 1913 figures, presumably be- 
cause of a different industry coverage. 

56 A. Roze in Ekon. Oboz., December, 1929, pp. 144-45. This result is 
based upon an unusually full coverage for 1913, and takes account both 
of price and territorial changes. 

57 Ibid., p. 141, and Min. Vnesh. Torg. SSSR, Vneshniaia torgovlia. 

58 Between October 1, 1925, and October 1, 1928, the agricultural equip- 
ment industry accounted for 11 per cent of the investment in productive 
facilities in the total complex of machinebuilding and electrical industries. 
Yet, during these same three years, the agricultural equipment industry 
accounted for only 7 per cent of the increase in the value of these facilities 
— as measured by replacement value ignoring depreciation (TSUNKhU, 
SSSR za 15 let, pp. 64-65). Since the agricultura! equipment industry 
was one of the younger branches of machinebuildiag, and since changes 
in incomplete construction were insignificant because new plants were 
not being built, this discrepancy must have been zn expression of the 
extent to which existing plants were removed from the industry. 

59 Roze in Ekon. Oboz., December, 1929. 

6) N, D. Fedotov in Metall, No. 8-9, 1928, pp. 22-25. 

61 lugenberg in Plan. Khoz., No. 1. 1951, p. 272. 

62 N. I. Popov and I. A. Zatulovskii in Sel.-khoz. Mash., No. 7, 1952. p. 32. 

63 Za lnd.. December 28, 1932. As of April 1932, Soviet agricultural equip- 
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ment plants were said to have had 19 per cent more machine tools in 
place than did the American agricultural equipment industry in 1930. 
(Kholmianskii, Spetsializatsiia, p. 15). 

64 I. Degtiarev in Plan, No. 10, 1934, p. 4; Popov and Zatulovskii in Sel- 
khoz. Mash., No. 7, 1932. 

65 Moorsteen, Prices and Production, pp. 310-11. These figures represent a 

valuation in 1937 prices, and results would have been more favorable if 

valuation were in 1927/28 prices. However, the difference in weights 
would have been significant only after 1934 (ibid., p. 391). The picture 
presented when Soviet value statistics are used, while somewhat brighter, 

is not vastly different. (I. Mishustin in Prob. Ekon., No. 3-4, 1937, p. 

121). 

66 Ibid., p. 122. Slightly different figures are given elsewhere, but the differ- 
ences are not important. 

67 Ia. Fisher in Narodnoe Khoziaistvo SSSR, No. 1-2, 1932, pp. 38-39, 
provides the 11 per cent figure. The 14 per cent figure is calculated from 
Kartashev, S.-kh. mashinostroenie, pp. 17-19, whose summary statistics 
are sometimes internally contradictory. 

68 Substantiation is available in Kartashev, S.-kh. mashinostroenie, pp. 21— 
36. Here, a plant-by-plant history is given of where the new agricultural 
equipment products were produced; the relative unimportance of the 
new plants as shown in this production history is striking. 

69 Popov and Zatulovskii in Sel.-khoz. Mash., No. 7, 1932, p. 32. As of 
April 1930, the institute in charge of designing new machinebuilding 
plants was working with a figure of 1,281 million rubles (Leningradskoe 
otdelenie Lengipromash, Problema rekonstruktsii zavodov sel'sko-kho- 
ziaistvennogo mashinostroeniia [April, 1930], p. 88). 

70 At the same time that the 1933 annual plan was set at 590 million rubles 
(398 million rubles worth were actually produced), it was asserted that 
the current capacity level was 1,500 million rubles annually (Za Ind., 
December 2, 1932, p. 3). When the big expansion of 1936 was an- 
nounced, the Commissar of Heavy Industry made clear that the goals 
were serious objectives by stating that he was personally assuming the task 
of head of supply of metals for the four principal factories. 

71 When two firms produced the same model, it is counted twice in the 
above figures (V. Riabkov in Puti Ind., No. 5-6, 1931, p. 62). Size is 
measured here by value of fixed capital as of October 1, 1928. 

72. B. Sukharevskii in Plan. Khoz., No. 1, 1934, pp. 73-74. 

73 Materials collected by the production sector of the Highest Council of the 
National Economy (V. Iu. Gan in Sel.-khoz. Mash., No. 1, 1934, p. 26). 

74 The magnitude of the difference is shown by comparing the major multi- 
product plant, Rostsel'mash, with the agricultural equipment industry as 


UA 


a whole. 
Agric. equip. industry Rostsel' mash 
Type of machine tool (per cent of all metalcutting machine tools) 
Drills 30 75 


Lathes 38 10 
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75 During 1933, however, the number of main plants under the central plan- 


ning of the main unit (Soiuzsel’mash) of the Administration for Agricul- 
tural Equipment was reduced from thirty-one to twenty. Those removed 
were the smaller firms, the least likely to be specialized; thus considerable 
excess capacity was left. Removal of additional factories was rejected on 
the grounds that it would injure specialization in the remaining plants (N. 
I. Popov in Sel.-khoz. Mash., No. 8, 1934, pp. 39-40, and "Perspekti- 
vy . . . s Sel-khoz. Mash., No. 7, 1932, p. 5). 


76 Total agricultural equipment production declined by 19 per cent be- 


77 
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tween 1931 and 1932 (Moorsteen, Prices and Production, p. 310). De- 
spite the severe shortage of castings in machinebuilding as a whole during 
both years, the tonnage of foundry production in the plants of Soiuzsel’- 
mash dropped by 23 per cent between these two years. Taking only the 
seven largest of the agricultural equipment plants which predated the first 
Plan, casting tonnage was reduced by 32 per cent. Yet foundry capacity 
did not decline in 1932, and it may not have been fully loaded even in 
1931 (Iu. P. Joffe in Sel.-khoz. Mash., No. 6, 1933, pp. 14-15). It is 
quite clear from this material that the highly-mechanized foundry capaci- 
ty of the agricultural equipment branch was not turned over to producing 
castings for other branches, despite the fact that foundry capacity was 
a major national bottleneck. 

During 1935, the Administration for Agricultural Equipment was suc- 
cessful in rejecting orders for "outside" types of machinery, despite the 
fact that the capacity of its plants was only half utilized (Za Ind., April 
10, 1935, p. 2). 

The giant new construction, Rostsel'mash, was an exception to this, hav- 
ing a rather varied mix. But each of its shops concentrated on a limited 
product range and was idle when not producing this; thus the effect was 
the same as in the other factories of the industry. 

D. M. Kartashev in Sel.-khoz. Mash., No. 6, 1930, p. 33. 

Of the thirty plants still within the agricultural equipment industry as of 
the end of 1932, the number producing major different types of equip- 
ment is given below. 


1927/28 1932 
Plows 16 6 
Harrows 7 5 
Reapers or threshers 14 2 


(Kholmianskii, Spetsializatsiia, pp. 18-19.) 

Gan in Sel.-khoz. Mash., No. 10, 1932. 

Ibid., pp. 24-25. 

Even in the agricultural equipment industry, the important new plant, 
Saratovskii, suffered severely in 1932 from having been built with the 
intention of depending for subcontracting on other firms of the industry. 
Within a year and a half of beginning production, the factory manage- 
ment was building new facilities so as to free itself from such dependence 
(D. Pepper, B. Sukharevskii, and I. Kholmianskii in Plan. Khoz., No. 3, 
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1932, pp. 121-23). During roughly 1931-32, despite the general excess 
of foundry capacity in the industry, two of the older agricultural equip- 
ment plants also built their own foundries (Kholmianskii, Spetsializatsiia, 
p. 23). 

The average American machine-tool factory had only 169 workers in 
1929 and 109 in 1935 (L. Berri in Plan. Khoz., No. 9, 1938, p. 48). 

E. Al'perovich in Plan. Khoz., No. 7-8, 1933, pp. 50-51. 

I. Kulikov and S. Demkov in Za Ind., May 26, 1935, p. 3. 

Krasovskii in Komm. Ak., inst. ekon., Tekhnicheskaia rekonstruktsiia, 
p.113. 

Min. Vnesh. Torg. SSSR, Vneshniaia torgovlia. Metal-forming as well as 
metalcutting machines are included in the total imports of metalwork- 
ing equipment; however, metalcutting machine tools — the kind we are 
concerned with in this section — comprised an overwhelming and fairly 
constant share of the total. It would appear that this was true not only 
of imports but also of the country's own production of metalworking 
equipment. 

For the three most significant firms of the branch, the number of types 
of machine tools produced is shown below in the numerator, and the 
total number of dimensions is given in the denominator. The Krasnyi 
Proletarii plant, which showed the greatest specialization by 1931, pro- 
duced in 1933 about as much as the other two factories combined. The 
three plants together produced in 1931 roughly four to five times their 
total 1928/29 value of output, and their machine-tool output had risen 
still more. 


Number of types and dimensions produced 


Plants 1928/29 1931 
Krasnyi Proletarii 8/16 2/5 
im. Sverdlova 4/5 3/4 
im. Lenina 4/10 4/14 


(Pepper, Sukharevskii, and Kholmianskii in Plan. Khoz., No. 3, 1932, 
p.119.) 

Around the end of 1933, the Krasnyi Proletarii plant was described as 
the world's largest producer of lathes. Of thirty-five hundred manual 
workers, only some thirty to forty were considered to be really skilled; 
these were used as instructors and set-up men. The rest of the labor 
force was trained only for the performance of specific machining opera- 
tions, and they were also provided with work-cards which described in 
detail how to perform the individual jobs (Al'perovich in Plan. Khoz., 
No. 7-8, 1933, p. 52, and Za Ind., January 3, 1934, p. 1). 

Foreign machine tools were indeed copied in the Soviet plants, but direct 
technical assistance (blueprints, engineers, etc.) does not appear to have 
been forthcoming. 

Al'perovich in Plan. Khoz., No. 7-8, 1933, p. 51. In view of the large 
number of machine-tool companies in the United States, Britain, and Ger- 
many, it is inconceivable that Soviet planners could not have found some 
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firms willing to sell these services; the reluctance could only have been 
on the part of the potential buyer. 

92 Soviet data as to machine-tool production are conflicting and subject to 
wide ranges of error. Definitions change, and there is even reason to be- 
lieve that the Central Statistical Office did not include in its over-all fig- 
ures the production by plants of machine tools for their own use. Never- 
theless, for what it is worth, the figures below are the author's estimates 
of the proportion of all Soviet-produced machine tools produced in a 
given year which were manufactured by the machine-tool branch proper. 


Year Percentage 
1931 55-56 
1932 34 

1933 Plan 36 

1933 41 

1934 42 

1935 Plan 42 

1940 65-70 


93 Al'perovich in Plan. Khoz., No. 7-8, 1933, p. 44. 

94 F. Gaposhkin, Potochnyi metod, p. 12; I. Shekhvits in Plan. Khoz., No. 
7, 1937, p. 39; and Berri in Plan. Khoz., No. 9, 1938, p. 38. The count 
above seems to treat separately each size of machine tool within a given 
type. 

95 Berri, Spetsializatsiia, p. 295. For two of the four plants, 1931 data also 
exist; in both cases, the 1931 mix was smaller than that of either 1933 or 
1939, 

96 However, Berri in Plan. Khoz., No. 9, 1938, p. 38, contrasts the three 
hundred different types and sizes produced in the USSR in 1938 with 
the four to five thousand which he writes were produced in the U. S. 
in 1935; he considers the American breadth to have been simply wasteful. 

97 A. Tarlinskii in Predpriiatie, No. 21, 1934, p. 7. 

98 At the end of 1935, the Commissar of Heavy Industry gave tacit recog- 
nition to the general phenomenon of lack of metal in machinebuilding 
holding down output. (Report of December 21, 1935, to the Central 
Committee of the Communist Party, in G. K. Ordzhonikidze, Stari i rechi 
[Moscow, 1957], II, 746). The plenum of the Central Committee of the 
Communist Party of December 1935, concerned with directing the emerg- 
ing Stakhanovite movement, stressed maximum increase of production 
for the extractive industries, metallurgy, construction materials, and the 
chemical industry. In machinebuilding, however, higher output on the 
plant level was not set forth as a goal of the movement. Instead, attention 
was directed to better use of metal, improved quality, etc. (Za Ind., De- 
cember 26, 1935, p. 1). This explicit approach taken by the Central 
Committee is consistent with my notion that there was substantial idle 
capacity in machinebuilding at that time. 

99 The index of machinebuilding consumption of iron and steel for non- 
construction purposes was: 
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(Previous 
Year (1932 = 100) year = 100) 
1933 108 108 
1934 149 138 
1935 179 120 
1936 194 109 
1937 205 106 
1938 208 102 


Shul’kin, Potreblenie chernykh metallov, pp. 20-27). Steel-pipe con- 
sumption by machinebuilding is divided in the source into construction 
and non-construction purposes only for the years 1935-38. In order to 
preserve consistency of treatment, it is all added into non-construction use 
in each year in the figures above. Presumably, consumption of military 
goods is included in the machinebuilding total (Clark, Steel, pp. 314-17). 

100 Consumption of all types of steel by machinebuilding for non-construc- 
tion purposes was the following percentage of total national steel con- 
sumption for all purposes (see note 99 above) : 


Year Percentage 
1932 39.6 
1933 43.3 
1934 43.0 
1935 42.0 
1936 38.5 
1937 36.3 
1938 38.0 


(computed from Shul'kin, Potreblenie chernykh metallov, pp. 20-27). 
101 See note 98 above. 


Appendix to Chapter 2 


] Clark, Steel, p. 44, presents a construction-cost index in which 1929 and 
1930 were at 1925 levels, but 1926-28 and 1931 ran between 11 and 21 
per cent higher. An absence of any significant price changes for equip- 
ment during 1928-30 is indicated by Moorsteen, Prices and Production, 
tables G-19 and G-20, pp. 453-54. No general price data for equipment 
as of 1931 are available. 

2 In April 1932, the "young" subbranches of machinebuilding — those with 
a higher than average proportion of machine tools installed after January 
1, 1929 — showed a comparatively low down time of machine tools wait- 
ing for repair, but a high percentage of machine tools occupied in doing 
repair work. If we count as losses the sum of machine tools not working 
because of the need for repair plus those being used to accomplish repair 
work, and divide these losses by the total number of machine tools in the 
subbranch, then the young subbranches show a record which is no better 
than the average for machinebuilding as a whole, The weighted average 
of their losses is 15.4 per cent, as compared to 14.8 per cent for machine- 
building as a whole. 
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However, the variance around each of these averages is high. Among the 
young subbranches, the tractor branch suffered only 8.6 per cent losses and 
the automotive and tractor spare parts branch only 11.4. But the auto- 
motive branch suffered 19.4 and the agricultural equipment branch 21.8 
per cent. In contrast, older branches such as that producing railroad rolling 
stock suffered 16.3 per cent, production of prime movers suffered 18.5 
per cent, and shipbuilding only 14.1 per cent (TSUNKRhU, Oborudovanie, 
Vol. III, table 8, pp. 34-35). 

One would seem justified in concluding that the older equipment was 

not in such bad condition as to lead to a seriously high rate of down time 
relative to that suffered by newer equipment. 
We should be most concerned about the scrapping of facilities, since in 
this case new facilities replace those thoroughly worn out without particu- 
larly affecting the statistics of net value of production facilities. Fortunate- 
ly, the rate of scrapping of machine tools was very low — and, in the nature 
of the matter, the scrapping of buildings and installations must have been 
substantially lower yet. 

A highly reliable source estimated that scrapping of metalcutting ma- 
chine tools in the entire economy during the one and one-quarter years 
between January 1, 1931, and April 10, 1932, was 2 to 2.5 per cent of the 
stock existing in January 1931 (Kvasha in Plan. Khoz., No. 5-6, 1933, 
p. 53). Forty machinebuilding trusts reported scrapping 1.5 per cent of 
their January 1931 stock of machine tools during the year 1931 (ibid). 
Inventory data showed that in the year and three quarters between April 
10, 1932, and January 1, 1934, only 0.5 per cent of the country's April 
1932 stock of metalcutting machine tools was scrapped (TsUNKhU, Obo- 
rudovanie, III, 71-85). 

A second concern is with regard to equipment removed from one plant 
and sent elsewhere to be used as secondhand equipment. To the extent that 
our sample of firms got rid of poor equipment and replaced it with new 
machinery, a process which would leave its measured value of production 
facilities virtually unchanged, further bias is introduced. 

Between January 1931 and April 1932, about 5.4 per cent of the stock 
of metalcutting machine tools of the country existing at the beginning of 
the period was reinstalled in other plants, In the next year and three quar- 
ters, 4.9 per cent of the 1932 stock was removed from factories, although 
it was designated as “good machinery” and fit for reinstallation elsewhere 
(Kvasha in Plan. Khoz., No. 5-6, 1933, p. 53, and TSUNKhU, Oborudo- 
vanie, III, 71-85). Some of this equipment was doubtless perfectly Oper- 
able and was moved as a result of the changing product mix of individual 
factories. But doubtless some was obsolete for use in production shops and 
went into repair shops or into low-priority industries. 

One might, however, hazard a guess that this was not too important 
a phenomenon for our sample of firms. As evidence, we have data for seven 
firms (whose capital value in 1928 totalled 13 per cent of that of the entire 
sample) both as to the increase in value of production facilities and as to 
total capital expenditures between October 1, 1928, and January 1, 1932. 
This ratio was 57 per cent. The same ratio for all machinebuilding during 
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the period October 1, 1926, through October 1, 1929, was 60 per cent (AN 
SSSR, inst. ekon., Postroenie, pp. 122-23). It is clear that there was little 
scrapping or movement of equipment during the 1926-29 period, and thus 
that very little of the capital expenditures in machinebuilding went for re- 
placement of such equipment and so left unaffected the net value of pro- 
duction facilities. 

(The national ratio is somewhat high during the years 1926-29 because 

of the transfer of some existing equipment from inactive status; this event 
was most likely to have occurred in the first of these years, and the force 
of this factor is confirmed by the fact that the 1926/27 ratio is 87 per cent. 
For the remaining two years, the ratio is 51 per cent. Neither for machine- 
building as a whole during 1926-29 nor for our seven plants during 1928- 
32 was there much increase in unfinished capital investment.) 
Moorsteen, Prices and Production, table 5, p. 72. 'The above results are de- 
rived from Moorsteen's price index based on 1927/28 quantity weights, 
which it is appropriate to use if one wishes to employ the index in order to 
derive a production index weighted by later-year prices (see Bergson, Real 
SNIP, p. 36). 

On the grounds that Soviet planners preferred the product mix of later 
years to that existing in 1928/29, there would be an argument for using a 
price index based on the quantity weights of a year following 1928/29 (see 
ibid., pp. 31-34). But Moorsteen provides us with no price index using 
quantity weights intermediate between those of 1927/28 and 1937. One 
might favor the use of the 1937 quantity weights on the grounds that rela- 
tive prices in that year reflected a major reform designed to bring prices 
into a more regular relationship with costs than that which existed in inter- 
mediate years, and that the 1937 product mix of machinebuilding is a rea- 
sonably good proxy for what the Soviet leaders were attempting to achieve 
in their industrialization drive of the early 1930's. Moorsteen's price index 
using 1937 quantity weights shows an average decline of prices of 27 per 
cent between 1928/29 and 1934. If we were to lean on this price index, 
the increase in the output/capital ratio for our sample of firms would be 
one-fourth higher than that shown in the text. 

I am indebted to Herbert Levine for correcting a misstatement of this 
weighting problem which existed in an earlier draft. He, of course, bears 
no responsibility for the current statement of the issue. 

A Soviet price index, of unknown but presumably either 1926/27 or 
linked-year quantity weights, shows a price decline for all machinebuild- 
ing of 36 per cent. (Otpusknye tseny. It is unclear if “other metalworking” 
is included throughout along with machinebuilding; it is specifically so in- 
cluded for the years 1933 and 1934. The index is based upon materials 
from the files of the Commissariat of Heavy Industry. L. D. Yakhnin in 
Leningradskii planovoi institut Gosplana SSSR, Zapiski planovogo insti- 
tuta, Publication No. 2, 1938, pp. 80-84.) 

See Moorsteen, Prices and Production, table E-1, for a subbranch break- 
down. 

We are doubly fortunate in this absence of price change, since the pro- 
duction data for our sample of plants is not specifically stated to be in 
1926/27 unchanging prices and may possibly be expressed in current 
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prices. Donald Hodgman quotes data of the Leningrad region for 1932 
(with metalworking comprising 43 per cent of the product mix evaluated) 
which showed current prices to be only 101 per cent of 1926/27 “unchang- 
ing prices.” Hodgman follows his Soviet source (A. I. Rotshtein, Problemy 
promyshlennoi statistiki SSSR (Leningrad, 1936], I, 246) in interpreting 
these data as indicating inflation in the 1926/27 “unchanging prices” index 
(Donald Hodgman, Soviet Industrial Production 1928-1951 [Cambridge, 
Mass., 1954], pp. 9~10). In the light of Moorsteen’s results, however, the 
appropriate or at least reinforcing interpretation would appear to be that 
there was no inflation in current prices of machinery between 1927/28 
and 1932, Hodgman’s figures, reinterpreted, thus add support to our prac- 
tice of accepting at face value the output data for our sample of enterprises. 
Rozenfel'd and Klimenko, Istoriia mashinostroeniia, pp. 186-88. This pro- 
duction, however, was considered to represent no more than prewar nor- 
mal utilization of 1913 capacity; for one must take account of the de- 
pressed conditions existing in the railroad equipment industry in 1912. 
Rozenfel’d and Klimenko (ibid., p. 126) value 1917 machinebuilding out- 
put, in unstated prices, at 328 per cent of the 1913 level. Erlich (ndustrial- 
ization Debate, p. 113) quotes another source as providing a 318 per cent 
figure measured in 1913 prices. 


8 “Mashinostroenie,” Metall, No. 11-12, 1928, p. 119. 

9 See the Note on Bibliographical Sources on the Stalin Metallicheskii plant. 
10 V. Piterov in Za Ind., June 23, 1934, p. 2. 
11 V. F. Oborin in Vest. Metall., No. 10, 1932, pp. 56-57. 
12 Tarlinskii in Predpriiatie, No. 21, 1934, pp. 5—6. 
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See Solomon Fabricant, introduction to John W. Kendrick, Productivity 
Trends in the United States (Princeton, 1961), pp. xlvii-xlviii, for a similar 
definition of intangible capital. 
This planning school was represented by the then-chief planner, Bobrow- 
ski. This information was provided in a private communication by Alfred 
Zauberman. 
Henry Ford, My Life and Work (New York, 1923), p. 110, as quoted by 
V. Lazarev in Ekon. Oboz., December, 1927, p. 57. 
It is interesting to note that in a foreword to the summary of findings 
from a major broad study dealing with industrial change in the United 
States during roughly 1928-38, it was stated that, during this period in the 
United States, “Technological changes have favored semiskilled jobs at 
the expense of both the highly skilled and the unskilled workers” (Corring- 
ton Gill in D. Weintraub and I. Kaplan, “Summary of Findings to Date,” 
W.P.A. National Research Project on Reemployment Opportunities and 
Recent Changes in Industrial Techniques, Report G-3, March, 1938). 
See Lazarev in Ekon. Oboz., December, 1927; "Ratsionalizatsiia PA 
Torg-prom. Gaz., September 10, 1927, p. 3; G. Serebrennikov in Puti 
Ind., No. 1, 1930, pp. 21-23; P. Astakhov in Puti Ind., No. 18, 1931, p. 55; 
and P. Piolunkovskii in Puti Ind., No. 23-24, 1931, p. 66. 

A comparison of the Soviet definition of “skilled manual” labor in the 
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of trade skills in the 1950 


Soviet 1926 census with the American definitions ept one 0 


census classification shows a fair amount of agreement. All excep" © the 
the thirty-seven U.S. skilled classifications were also listed as skilled in 
Soviet classification. It is true that half of the Soviet “skilled” trades were 
classified as semiskilled or unskilled in the United States. But of these, one 
quarter referred to crafts virtually non-existent in America in 1950. The re- 
maining quarter related to operators of modern machines (e.g. tractor 
drivers, milling machine operators, etc.). Thus, where distinctions exist, 
they appear to have been reasonable in the light of the existing state of 
technology and the nature of the labor force in the two countries (T. 
Froomkin and A. J. Jaffe in American Journal of Sociology, July, 1953, 
pp. 42-48). 

VSNKh, Plan kadrov, pp. 6-9. This source did admit, however, that the 
skill level of those engineering-technical personnel who were required 
would unfortunately be raised by the use of mass production techniques. 
Table 3.5 shows that the proportion of technical and supervisory posts to 
manual workers in machinebuilding did in fact increase from about 9 per 
cent to 13 per cent between late 1929 and late 1934, 

One British specialist team which visited a wide variety of American 
metalworking plants during 1950 compared numbers of supervisory plan- 
ning and production staffs as between the United States and Britain. The 
team concluded that the ratio of all such staff to manual shop workers was 
much higher in America than in Britain, and it attributed this phenomenon 
partly to "the lesser versatility of the average American craftsman and the 
consequent necessity of organizing the work to his capability . . ." (An- 
glo-American Council on Productivity, "Welding" report, p. 55). 

G. Serebrennikov in Za Ind., March 29, 1933, pp. 2-3. 

A. I. Katsenelinboigen, Avtomatizatsiia proizvodstvennykh protsessov i 
voprosy organizatsii truda (Moscow, 1956), pp. 20—22. It is true that the 
author was specifically concerned in this book with automatic equipment, 
but this was so unimportant in Soviet metalworking of the early 1930's that 
it seems reasonable to assume that he was thinking of continuous-flow 
methods of production in general. 

Another Russian author made much the same point in 1947, arguing 
that there was nothing in the technical nature of mass production and the 
use of specialized machine tools and fixtures which leads to a reduction in 
the average skill level of factory workers. He admitted, however, that bis 
was a voice in the wilderness; and he presented no data to substantiate his 
position (D. I. Fish in Trudy Len. inzh.-ekon, inst., Issue IIT, 1947, pp. 
168-71). 

In late 1932, 71 per cent of the labor force of the Stalingrad Tractor plant 
was above the second skill grade. At roughly tbe same time, less than 36 
per cent of the labor force of the Kaganovich First Ballbearing plant in 
Moscow was above the second grade. Yet 59 per cent of the manual 
workers of the First Ballbearing plant had over two years of production 
experience, compared to only 6 per cent in the Stalingrad "Tractor plant as 
of mid-1931 (Za Ind., January 16, 1933, p. 3, and N. Nikolaev in Puti 
Ind., No. 11, 1931, p. 59). Granted that the Stalingrad plant's average 
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worker experience increased sharply in the following year and a half, it is 
still difficult to accept as consistent the skill gradings in the two factories. 
When we use “years of work in production" as a proxy for skill, we find 
that in early 1933 the branch in which experience was least was auto- 
tractor production; here, 44 per cent of the workers had less than two years 
of experience. Transport machinery plants (essentially railroad equipment 
and shipbuilding) in Leningrad oblast (a region smaller than a republic) 
had the greatest experience; yet even here, 25 per cent of the workers had 
less than two years. For transport machinery (excluding automobiles) in 
the country as a whole, the figure was 37 per cent (V. A. in Org. Proiz., No. 
10, 1935, p. 5, and S. Lerenman in Na Fronte Ind., No. 11-12, 1933, p. 
66). Judging from data for 1931, the Leningrad metal and electrical in- 
dustries’ composite figure was not very different from the auto-tractor per- 
centage. (Compare Lerenman in Na Fronte Ind., No. 11-12, 1933, with 
R. Lazarson in Na Fronte Ind., No. 5-6, 1934, p. 57.) 

Use of “age” of manual workers as an alternative proxy for skill provides 
similar results. In early 1933, the proportion of workers under twenty-three 
years of age was 52 per cent in the auto-tractor subbranch, 42 per cent 
in the transport machinery subbranch, and 33 per cent in transport ma- 
chinery in Leningrad. (V. A. in Org. Proiz., No. 10, 1935, and Lerenman 
in Na Fronte Ind., No. 11-12, 1933. The Leningrad data is overstated 
somewhat, as it relates to those under twenty-four years of age.) 
"Ratsionalizatsiia i vosproizvodstvo rabochei sily," Torg.-prom. Gaz., Sep- 
tember 23, 1927, p. 3. 

Gross value of output per manual worker employed was approximately 
7,200 rubles in 1928/29 and 8,200 in 1932, and the work force of the 
plant was only slightly higher in 1928/29 then it had been in August 1927. 
The evolution of the factory's product mix is discussed in the Appendix to 
Chapter 2, Section B. 

See Appendix to Chapter 2, notes 4 and 5. 

They comprised 66 per cent of the labor force of small-scale metal-fabricat- 
ing. 

See TSUNKhU, Narodnoe khoziaistvo 1932, pp. 86-87 and 108-9, for 
data as to the size of small-scale industry, and pp. 96-97 for its specific 
composition. 

Only 23 per cent of the blacksmiths worked for more than twenty-five 
weeks during the year. 

Ibid., pp. 110-11. 

G. Demirchoglian in Plan, No. 8, 1935, pp. 9-13. It is possible that the 
1933 census had a smaller coverage than that of 1928/29, for it excluded 
establishments (other than those on collective and state farms) with only 
one or two workers and no motors. B. F. Shwalberg argues that it is 
“demonstrably incomplete" ("Industrial Employment in the U.S.S.R.,” 
Bureau of the Census, International Population Reports, Series P-95, No. 
55, p. 13). It seems virtually impossible, however, that the difference in 
the relative coverage of the two censuses could affect the argument in the 
text. 

Within small-scale metal-fabricating, the number of blacksmiths and black- 
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smith-machinists actually increased by 6 per cent between the 1928/29 
and the 1933 censuses, while the number of people engaged in the repair 
of agricultural tooling, equipment, and tractors declined by 75 per cent, 
and the remainder of the industry’s labor force also declined by 75 per cent. 
As a result, the number of blacksmiths and blacksmith-machinists in- 
creased from 49 per cent of the entire labor force of small-scale metal- 
fabricating in 1928/29 to 80 per cent in 1933. Yet, as we saw above, 
blacksmiths bad only worked an average of ten and one-half weeks during 
1928/29. Moreover, the number of horses in the economy fell in 1933 to 
53 per cent of the number existing in 1929 — and the grouping of them on- 
to collective farms should have made it slightly easier to provide black- 
smiths with tasks enough to fill a full work year. 

Let us provisionally assume that some of those who in fact repaired 
agricultural equipment were incorrectly listed as blacksmiths, and thus 
add the two groups together. (The groups are non-overlapping in the cen- 
suses of both years. Presumably, blacksmiths engaged in repairing agricul- 
tural equipment should not have been included within the blacksmith 
category.) The total number still falls by only 10 per cent between 1928/29 
and 1933. This is despite the fact that the replacement during these years 
of many units of light, horse-drawn pieces of agricultural equipment by 
fewer pieces of heavier equipment should have eased the repair problem, 
and that maintenance tended to be concentrated in machine tractor stations 
where the size of the maintenance unit probably generally exceeded the 
limits of small-scale industry. 

It is relevant to point out that even as late as the beginning of 1929, the 
powerful Highest Council of the National Economy of the Soviet Union 
was thinking in terms of a 70 per cent increase in the labor force of small- 
scale metal-fabricating between 1927/28 and 1932/33 (D. Shapiro in Puti 
Ind., No. 5-6, 1929, pp. 39-41). 

Other possible reasons which occur to me are the following: 

1. Soviet authorities may have believed in the importance of retaining 
a large force of metal-fabricating labor in the rural areas in order to pro- 
vide maintenance for the new farm equipment. I have rejected this reason 
as a fundamental one on the grounds cited above in the text; but, it must 
be admitted, there is no documentable empirical basis for such rejection. 

2. The handicraftsmen were suspect on political grounds, and it was 
feared that their recruitment for high-skill positions in factories would 
provide them with a dangerous influence over the peasant recruits to indus- 
try. The recruitment to industry of this group would be much more po- 
litically risky than the recruitment of untrained peasant youths; both their 
maturity in years and the social position in the factories which would be 
inherent in their high skills were bound to set them up in a position of 
moral authority. 

Given the temper of the times, this political argument must undoubtedly 
have been seriously considered. However, it is difficult to believe that it 
could have been decisive. During this same period, "bourgeois" engineers 
trained before the Revolution continued to be given far greater authority. 
There was acceptance of the view that the “class enemy" must be made use 
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of in industry, even in positions of considerable responsibility, although 
he required careful watching in order to avoid sabotage and to minimize his 
political and moral influence. 

If, on economic grounds, the advantages and disadvantages of employ- 
ing handicraftsmen in factories were believed to be fairly evenly balanced, 
then this political factor might well have been determining. Thus it proba- 
bly entered into the general weighting of factors, but that is all. 

3. The “blacksmith and blacksmith-machinist” group — which consti- 
tuted half of the Jabor force of small-scale metal-fabricating in 1928/29 
and which was the one group which did not decline in numbers by 1933 — 
did not in fact possess skills which were important to metal-fabricating fac- 
tories. If this group consisted almost entirely of men who did no machining 
whatsoever, then their craft skill might not have been particularly relevant 
to any work except that of hot upsetting of metal. Workers engaged in this 
trade in Moscow comprised only 5 per cent of all workers in the skilled 
metal trades in 1926, and had fallen to 3 per cent by 1931 (M. Avdienko in 
Plan. Khoz., No. 6-7, 1932, p. 156). 

We have too little information about the blacksmith group of workers 
to be able to evaluate this argument. It appears to me, however, that they 
must have been engaged in a fair amount of metal-filing and hand-fitting 
at the very least; thus I would expect a reasonable degree of carry-over 
of skill to related metal trades. 

Jack Thome, a former Caterpillar Tractor Company production man who 
worked in the Cheliabinsk Tractor plant during 1930-32, commented 
some twenty-five years later that in his opinion the new recruits who were 
between eighteen and twenty years old were most receptive to training: 75 
per cent of them could become good machine operators. Of those twenty 
to twenty-six years old, only some 35 to 40 per cent would be trained suc- 
cessfully. Recruits over the age of thirty were good only for unskilled labor 
(Dodge, “Tractor Industry," p. 203). Thome's views, whether or not they 
are correct, were presumably based upon much the same experience as that 
to which Soviet administrators were being exposed. 

For a Western presentation of this viewpoint as it relates to underde- 
veloped countries, see Sanford A. Mosk, Industrial Revolution in Mexico 
(Berkeley and Los Angeles, 1954), pp. 262-63. Mosk's position is referred 
to favorably by the United Nations Department of Economic and Social 
Affairs in Processes and Problems of Industrialization in Under-Developed 
Countries (New York, 1955), p. 121. 

The remaining three categories which, together with “handicraft and 
other,” total 100 per cent are manual worker, peasant, and white-collar 
personnel. 

V. A. in Org. Proiz., No. 10, 1935, pp. 3-4. 

One might also mention the report made in 1931 to the Presidium of the 
VSNKh SSSR by the chairman of a brigade sent to report on the troubles 
in the major agricultural equipment plant, Rostsel'mash. The chairman re- 
ported that the factory was capable of using low-skilled workers for its 
modern operations, and had no genuine need for more skilled workers. 
Rather, its problem lay in the lack of discipline and responsibility of the 
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workers, and this could best be cured by keeping each worker at a single 
specific machine tool at all times so that this machine would be his personal 
responsibility (Za Ind., July 10, 1931, p. 1). 

We do not have factory statistics as to this, but the difficulties of new re- 
cruitment would have made plant managements eager to maintain their 
Iabor force intact. 


For machinebuilding and metalworking taken together, the shift-coeffi- 
cients were the following: 

1913 1.16 1935 1.40 

1928 1.16 1937 1.47 

1929 1.222 

1930 131 1940 1.42 

1931 1.42 

1932 1.50 

1933 1.44 


(1913: Ia. Kvasha in Inst. ekon. issled. Gosplana SSSR, Na novom etape, 

pp. 412-13. 1928-35: TSUNKRU, Trud v SSSR, pp. 155 and 370. 1937: 

B. Sukharevskii in Plan. Khoz., No. 5, 1939, p. 72. 1940: Ganshtak, Eko- 
nomika mashinostroitel'noi promyshlennosti, p. 262.) 

The shift-coefficient for the Leningrad metal industry in each of the years 
1927-32 was virtually the same as that for metal-fabricating in the country 
as a whole (see Martinkovskii, "Leningradskoe machinostroenie," p. 169). 
See P. Dubner in Plan. Khoz., No. 5-6, 1931, p. 49. I am assuming that 
the average hours worked did not change between 1928/29 and 1932, 
an assumption which appears quite reasonable in terms of the unimpor- 
tance of overtime. 

As we would expect, however, problems of three-shift production were 
solved in industries where this was technically vital, as in blast furnaces, 
open hearths, and in the use of continuous-process equipment producing 
basic chemicals (Kvasha in Inst. ekon. issled. Gosplana SSSR, Na novom 
etape, pp. 419-20). Cotton spinning is an industry where multishift pro- 
duction is not technically necessary but where it is relatively simple to or- 
ganize; as of roughly September 1929, a sample study of eighty-seven spin- 
ning shops showed that those with 42 per cent of the spindles worked three 
shifts (Budilin in Puti Ind., No. 6, 1930, p. 75). The high shift-coefficient 
here is probably explained by the ease of organizing work in this fashion. 
There is a great paucity of data on this subject for countries other than 
Russia. In the German machine-tool industry during World War Il — ac- 
cording to a sample of two hundred sixty firms covering 80 per cent of the 
industry — 89 per cent of the workers were employed in the first shift. If 
American shift practice in the same industry had been followed, Germany's 
capacity for machine-tool production would have increased 50 per cent 
(U.S. Strategic Bombing Survey, Machine Tool Industry in Germany 
[Washington, D. C., 1947], p. 25). A Soviet student of the machine-tool 
industry described the German industry of the early 1930's as much less 
willing than its British counterpart to use a second shift (V. F. Oborin 
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in Vest. Metall., No. 10, 1932, p. 58). Yet the 1951 Census of Production 
of the United Kingdom suggests that much the same proportion of workers 
was employed in the main shift of the machine-tool industry in Britain in 
1951 as in Germany during World War II (Robin Marris, The Economics 
of Capital Utilization [Cambridge, 1964], pp. 120 and 226). A British 
study of shift working in the early 1950's concludes that, in the automotive 
industry, the United States had over three times as high a proportion as 
did Britain of workers in shifts other than the first. The authors believed 
that the American ratio was even higher for manufacturing as a whole (K. 
J. W. Alexander and John Sprace in Q.J.E., November, 1956, p. 603). 
Seen from the national point of view, labor was an over abundant factor 
in the metal-fabricating industries. Quite apart from the fact that addi- 
tional raw labor could have been recruited from the countryside had this 
been desired, factory labor was used most lavishly. In early 1932, the num- 
ber of workers in the main shift per machine tool was 9.0. This contrasts 
with a figure of 2.3 to 2.4 in Germany during 1939-44 (U.S. Strategic 
Bombing Survey, Machine Tool Industry in Germany, p. 38). 

Even from the viewpoint of the individual Russian plant management, 

this extraordinary labor/capital ratio in the principal shift must have 
offered considerable promise of raising labor productivity by moving some 
of this labor to other shifts. To the extent that worker objections alone were 
the obstacle, managements might indeed have been happy to have offered 
major monetary incentives had this been in their power. 
Academician Strumilin described the reduction of the workday from eight 
to seven hours (with the worker usually employed either six out of seven 
or five out of every six days) as having been closely linked to the effort to 
raise the shift-coefficient "in the interest of better utilization of existing 
fixed capital." According to him, the Communist Party members within 
the State Planning Commission argued for such reduction in the spring of 
1927 so as to increase capital productivity — as well as because of the great 
political effect of such a move. The counterargument of the "wreckers" 
within the State Planning Commission was that widespread use of second 
and third shifts would, in any case, be impracticable. The conclusion of the 
struggle, as Strumilin tells the story, was the October 1927 manifesto in- 
troducing the seven-hour workday (S. G. Strumilin, Problemy planirova- 
niia v SSSR [Leningrad, 1932], p. 127). 

Writing in 1930, another trustworthy author declared that, as a rule, the 
introduction of multishift work in a given factory was accompanied by a 
shift to the seven-hour day (Kvasha in Inst. ekon. issled. Gosplana SSSR, 
Na novom etape, p. 440). 

During eleven months of 1931, Leningrad VSNKh industry as a whole 
averaged less than one hour of overtime weekly per man (computed from 
A. Rozanov in Na Fronte Ind., No. 1-2, 1932, p. 11, and G. E. Zav'ialov 
in Na Fronte Ind., No. 3—4, 1932, p. 40). The large Moscow plant, Elek- 
trozavod, was cited for its high overtime — about 0.7 hour weekly per 
worker in August 1931 (Za Ind., October 20, 1931, p. 3). During the first 
halves of 1932 and 1933, the auto-tractor industry also worked a bit under 
one hour a week overtime (N. Chaevskii, Za Trakt. i Avt., No. 8, 1933, p. 
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13). The Kharkov Tractor plant worked less than one hour a week over- 
time during 1934, and virtually abolished even this amount of overtime 
during the first eight months of 1935 (Za Ind., October 2, 1935, p. 2). 

As of April 10, 1932, only 5.2 per cent of all metalcutting machine tools 
in machinebuilding industries as a whole fell into the two top categories 
of specialization within the Soviet five-grade classification system. Even 
for the metalcutting machine tools situated in production shops alone (ex- 
cluding primarily those in repair and tooling shops), the percentage was no 
more than 6.5 per cent (ISUNKhU, Oborudovanie, Vol. Il, table 27, p 
109 and Vol. IV, table 26, p. 47). d 
Ibid., Vol. IV, table 8, p. 32. 

Multiple-shift production, while leading to increased wear per annum, nor- 
mally does so to a lower degree than the percentage increase in working 
hours. A commission of the Presidium of the VSNKh SSSR in 1930 con- 
sidered that equipment worked for three shifts should be amortized at only 
twice the rate of similar equipment worked for a single shift; it stated that 
this proportion seemed similar to that used in the United States. (P. Dubner 
in Rats. Proiz., No. 11-12, 1930, pp. 5-6). Soviet amortization policy at 
that time seems to have been based on considerations of wear and tear ra- 
ther than of obsolescence. 

Kvasha in Inst. ekon. issled. Gosplana SSSR, Na novom etape, pp. 441-50. 
This, of course, is only the case when operators are permanently assigned 
to particular machine tools. This, however, was common and preferred 
practice in Soviet factories at that time. 

A leading Soviet authority of the time held that, under three-shift and 
seven-day-a-week work conditions, preventive maintenance should permit 
stopping the work of a machine tool only once every ten days for a half 
to a full shift (in order to permit careful examination, cleaning, and re- 
pair). Not included in this estimate is the work of examination, cleaning 
and minor maintenance carried out by the operator hi i 
ee M o LC RE 
Of the stock of metalcutting machine tools installed as of April 10, 1932 
in the metal-fabricating industry, 45.5 per cent had been installed after 
the end of 1928. Of the total of hammers, presses, and cold-drawing equip- 
ment, 44.2 per cent had been installed in the same period (TSUNKhU 
Sotsialisticheskoe stroitel'stvo, 1934, pp. 55 and 57). ' 
Between 1932 and 1958, the number of hammers and presses seems to 
have increased somewhat more rapidly than did the number of metal- 
cutting machine tools. This relative movement further emphasizes the 
magnitude of the reduction in the number of manual workers per ma- 
chine tool during these years. 

TsUNKRU, Oborudovanie, IV, 46, 47, and 50. Even in the case of the 
most automatic type of equipment, constituting only 4 per cent of the total 
number of units worked, 51 per cent were worked in this fashion. 
TsUNKAU Sotsialisticheskoe stroitel’stvo, 1936, p. 531. Figures for indus- 
try as a whole were even higher. In contrast, the annual manufacturing 
average during 1951-57 in the United States was 46 per cent, although the 
United States is a country of high mobility by international standards of 
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industrially developed countries ("Current Labor Statistics," Monthly 
Labor Review, May, 1958, p. 564). 

The 1928 Russian national figure for metalworking had also been high: 
62 per cent. But a study of the first two quarters of 1927/28 showed that 
at that time only 28 per cent of the turnover was due to quits, while 43 
per cent was due to reduction of factory staff or termination of a fixed 
period of employment. As one might have expected due to the continued 
existence of unemployment, the quit rate was not then considered a prob- 
lem (S. Kheinman in Puti Ind., No. 13-14, 1929, pp. 43-44). 


47 Le., vacations (S. Gotman in Na Fronte Ind., No. 5, 1930, p. 56). 
48 This can be seen from the enrollment figures given below for full-time 


49 


students within the pre-September 1939 boundaries of the Soviet Union. 


Changes in number of full-time students, 1914-1939 
(in thousands of students) 


General education Professional education 

Academic Ist-4th 5th-7th 8th-10th Specialized University 

years grades* grades grades" — secondary" students“ 
1914/15 7,390 383 123 36 112 
1927/28 9,910 1,332 127 189 168 
1932/33 17,675 3,515 67 724 504 
1939/40 20,472 9,715 1,871 945 620 


Source: ‘Tsentral'noe Statisticheskoe Upravlenie, Kul'turmoe stroitel'stvo 
SSSR (Moscow, 1956), pp. 122 and 201. 

* Includes kindergarten in certain early periods. 

* Includes 11th grade when it existed. 

* By and large, this was a substitute for the 8th through 10th grades of 
general education. 

^ Postgraduate students (aspiranty) are not included. 


By the academic year 1930/31, the number of pupils in grades one 

through four exceeded the number of children of the appropriate age 
groups in the Soviet Union. Within that single year, the increase in such 
students exceeded the increase in the appropriate age group by 2.3 mil- 
lion— as large an excess as had occurred during the entire 1914/15— 
1929/30 period. (Numbers in age groups are computed from the 1926 
census, as reported in Frank Lorimer, The Population of the Soviet Union 
[Princeton, 1946], pp. 231-32.) 
S. G. Strumilin in Inst. ekon. issled. Gosplana SSSR, Na novom etape, pp. 
41—42. Literate workers with an education of one year had annual earn- 
ings totaling 199 rubles more than those of illiterates; yet the total ex- 
penditure on their education was only 15.5 rubles. Those with seven years 
of education (the most educated group studied) had annual earnings of 
366 rubles more than those with one year; the additional cost of their 
education was about 170.5 rubles. (Educational costs to the State are 
computed according to norms of the year 1926/27.) 
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Tbis is the third Soviet statistical study of which I am aware which 
is in the tradition of the recent burst of American studies in the theory of 
investment in human capital. Four variables were held constant in this 
study: age, sex, industry, and length of time in the employed labor force. 
The assumption as to the relation between productivity and earnings is 
very close to the standard one, in these later studies, that marginal produc- 
tivity equals earnings. 

Two earlier studies of this type had been reported on in consider- 
ably greater length during 1923 and 1924. The first of these covered Lenin- 
grad machinists as of 1919; the second covered white-collar workers of two 
ministries during 1921 and 1923 (S. G. Strumilin in Plan. Khoz., No. 9- 
10, 1924, as reprinted in S. G. Strumilin, Problemy ekonomiki truda (Mos- 
cow, 1957}, pp. 143-85). It would seem that the Russians would be entitled 
to claim a “first” in this field of capital theory. 

Jacob Mincer argues that, for the American population as a whole during 
1939-58, and taking account of foregone earning opportunities involved 
in on-the-job training, the two types of education are closely related g. 
Mincer in Journal of Political Economy, Supplement, October, 1962, table 
1, p. 55). 
Including apprentices, the actual net increase between January 1927 and 
January 1932 was over one million workers. 
“Problema truda v metallopromyshlennost’,” Metall, No. 11-12, 1928, pp. 
207-8 and 216. It appears that these figures are according to the second 
variant of the 1927/28-1931/32 labor plan as prepared by Glavmetal and 
the Commissariat of Labor. 
For the Soviet Union as a whole, the number of students in factory schools 
increased from 243,000 in the academic year 1927/28 to a peak of 975,- 
000 in 1931/32 (Proiz. Obuchenie, No. 11, 1947, p. 11). A small decline 
was seen in 1932/33, and thereafter the number of students dropped off 
sharply, to 400,000 in 1933/34, and thenceforth throughout the interwar 
period to below 300,000 (C. Trubnikov in Prob. Ekon., No. 11-12, 1940, 
. 137). 
B At the same time that this decline in enrollment occurred, the average 
length of course in the factory schools was sharply reduced. The result of 
the reduction in the length of the course was that 1.4 million workers were 
trained in factory schools during 1933-37, as contrasted with only 450,000 
during the first Five Year Plan, despite the fact that annual enrollments 
had fallen to perbaps some 40 per cent of those of the earlier period (M. Ia. 
Sonin, Podgotovka kvalifitsirovannykh rabochikh na proizvodstve [2nd 
ed.; Moscow, 1954], p. 19). 
Ibid., pp. 19-21. Starting with 1940, graduates of the schools of the State 
Labor Reserve system are substituted for those from the factory schools. 
Our information goes through the year 1948. 

During the middle 1930's, however, probably an absolute majority of the 
students in factory schools worked in regular production shops for a sub- 
stantial portion of each day. (See for example, P. Oreshkin in Plan, No. 7, 
1937, p. 66, and R. Sergeev in Za Prom. Kadry, No. 1, 1935, p. 76). Thus 
the distinction between such education and on-the-job training combined 
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with evening theorctic classes may not have been of great practical sig- 
nificance. 

See National Manpower Council, A Policy for Skilled Manpower (New 
York, 1954), p. 210. 

This statement is based upon experience of the second half of the 1950's. 
The relative proportions have not resulted from an inability of the com- 
pany to keep the graduates of its school; rather, they have been the out- 
come of deliberate company planning as to the intake into the school. 
Plant No. 2 of Znamia Truda (N. Nosov in Na Fronte Ind., No. 12, 1930, 
pp. 36-37). 

V. A. in Org. Proiz., No. 10, 1935, p. 6, and Sonin, Podgotovka, p. 72. 

See Alexander Gerschenkron, "Economic Backwardness in Historical Per- 
spective," in B. Hoselitz (ed.), The Progress of Underdeveloped Areas 
(Chicago, 1952), pp. 6-7 and 25, for an influential American statement 
of much this position. Gerschenkron holds, ceteris paribus, that “the oppor- 
tunities inherent in industrialization may be said to vary directly with the 
backwardness of the country." Backward countries have concentrated "at 
a relatively early point of their industrialization on promotion of such 
branches of industrial activities in which recent technological progress has 
been particularly rapid. . . ." The basic fact is "that the contingency of 
large imports of foreign machinery and of foreign know-how and the 
concomitant opportunities for rapid industrialization with the passage of 
time increasingly widened the gulf between economic potentialities and 
economic actualities in backward countries." Gerschenkron suggests that 
“to the extent that industrialization took place, it was largely by application 
of the most modern and efficient techniques that backward countries 
could hope to achieve success. . . ." 

This is the case when using as a standard of comparison either the Amer- 
ican stock of 1930 or American installations which took place roughly 
during the years 1929—33. For purposes of these comparisons, the industry 
mix within metal-fabricating was standardized as between Russia and the 
United States, using as weights the importance of the different branches in 
total Soviet installations constructed between 1929 and 1933. 

See Chapter 6 for substantiation and development of the second and third 
examples. 

Leon Smolinski, "The Scale of Soviet Industrial Establishment" (Ph.D. 
dissertation, Columbia University, 1960). 

Soviet experience had shown that construction periods normally lengthen 
rapidly as the size of plant increases. 

Smolinski makes a fairly convincing case for the position that, within each 
of the individual industries he studied, average factory costs per unit of 
product during the 1930's increased directly with the size of plant. (The in- 
dustries were iron and steel, cement, electricity generation in steam plants, 
coal mining, and sugar beet processing.) Moreover, where there were 
economies of scale, they tended to be concentrated in the use of labor — 
clearly the least important factor in the Russian administrators’ scheme of 
relative scarcities. Nevertheless, after World War II the Russians once 
again sharply increased the size of plant. This time they seem to have 
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been more successful, at least to the extent of suffering no diseconomies of 
scale. (This is particularly the case with regard to blast furnaces and open 
hearth furnaces; Smolinski, "Scale of Establishment," p. 345.) 

In contrast, American data clearly show the existence of economies of 
scale in coal mining and in the production of electricity by steam plants. 
The same is also strongly suggested for the cement industry. (For coal 
mining, see State of Illinois, Department of Mines and Minerals, Seventy- 
Fifth Coal Report of Illinois (1956, 1957). For steam plants, see U.S. 
Federal Power Commission, Steam-Electric Plant Construction Cost ana 
Annual Production Expenses, Ninth annual supplement, 1956 [Washing- 
ton, D.C., 1957]. The conclusions regarding the United States are taken 
from a report by David Wax written for a seminar at the University of 
Wisconsin.) 

Jt would appear that Soviet industry reaped only diseconomi 
during the 1930's in the industries studied [SEEN of tie fict bei: 
attendant economic circumstances were disadvantageous. The relatively 
small size of geographically concentrated markets, the unavailability of 
labor skills, managerial inefficiency, the relative shortage of capital vis- 
a-vis labor, and specific bottlenecks all worked against large-scale plants 
By ignoring these factors and emphasizing only engineering efficienc 
Soviet industry suffered from unnecessarily high costs. n 
See John R. Immer, Layout Planning Techniques (New York, 1950) 
p. 29. Valentin Tsonev has also provided much of the information for 
this description. 

British experience during World War II appears to have confirmed 
the possibilities for substituting semiskilled labor in metal-fabricatin 
under conditions of large-series output. It is said that it was found he 
one skilled man could guide and instruct at least six unskilled machine 
operators when the skilled workers were used as machine setters. charge- 
hands for inspection, compilers of job instruction cards, and the like. The 
British writer declares, “I think the results amazed the British engineer- 
ing industry . . .” (letter to the editor by Tom Brown, American Ma- 
chinist, April 28, 1952, pp. 174-78). 

See my article in Institute for Research in Social Science, University of 
North Carolina, The Soviet Railroad Equipment Industry: A Technological 
Approach to Economic Analysis (Chapel Hill, October, 1954), pp. VI- 
64 to VI-73, multilithed, and N. S. Khrushchev, Report to the Central 
Committee of November 19, 1962, Current Digest, December 19, 1962, 
pp. 3-7. 

Klimenko, Proizvoditel'nost' truda v mashinostroenii, pp. 126-28; Oma- 


rovskii, Stankostroenie, p. 93; and I. I. Zhil'tsov in Surguchev, Potochnoe 
proizvodstvo, pp. 31-35. 

Zhil'tsov in Surguchev, Potochnoe proizvodstvo, pp. 33-35. 

See Gaposhkin, Potochnyi metod, pp. 48-49. 

See the discussion by J. A. Hall, as referred to in Charles A. Koepke, 
Plant Production Control (New York, 1949), pp. 17-18. 

See M. P. Novikov, Sborka mashin i mekhanizmov (Moscow, 1951), pp. 
35-39. 

The reader should note that this statement follows not only from the 
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historical interpretation offered in the text but also from the alternate 
interpretation presented in conversation by various Soviet authorities and 
reported in Appendix to Chapter 3, Section C. 

73 A. Chernykh in Plan. Khoz., March, 1930, pp. 220-22. 

74 By 1933, difficulties were being encountered in persuading plant manage- 
ments to accept new engineering graduates. Managements believed that 
it was necessary to give special privileges to these graduates and felt that 
their immediate contribution to fulfillment of the plants’ production tar- 
gets constituted insufficient compensating value (see N. Aleksakov in Za 
Prom. Kadry, No. 4, 1933, pp. 13-17). 

75 I. Vittenberg in Za Ind., September 29, 1933, p. 3. 

76 See S. S. Geidysh in Mekh. Trud. Rab., No. 9, 1951, pp. 43-44, and 
"Ocherednye zadachi . . . ," Mekh. Trud. Rab., No. 1, 1952, pp. 5-13. 

77 G. A. Nikolaev in Vest. Mash., No. 5, 1949, pp. 17-18. 

78 In 1931, 80 per cent of the Kharkov workers were under twenty-four 
years of age. The Stalingrad figure in the same period was 60 per cent 
(1. Kuz'minov in Plan. Khoz., No. 2, 1934, pp. 66-67). However, some 
of the workers at Kharkov had been sent to the Stalingrad plant for on- 
the-job training before the Kharkov works were opened. 

79 Output is measured in physical tractor units. Since the proportion of 
value-added to gross output was much the same in both factories, the 
comparisons given above would seem appropriate. 

80 Report of Vaintsvaig, Vest. Komm. Akad., No. 7, 1931, pp. 55-56. 

81 D. Ivanov in Puri Ind., No. 23-24, 1931, pp. 17-18. 

82 The entire section above comparing the two tractor plants leans pri- 
marily upon Dodge, "Tractor Industry." However, Dodge does not ex- 
plicitly draw from this material the conclusion embodied in the sentence 
above, and he should not be held responsible for it. 


Notes to Appendix to Chapter 3 


1 The average grade of production workers in different types of machine- 
building shops as of April 1932 is given below. 


Production Maintenance Tooling 


Types of equipment used shops shops shops 
Metalcutting 3.1 4.0 4.0 
Hot and cold metal-forming 3.2 4.2 4.2 


(TsUNKhU, Oborudovanie, Vol. IV, table 64, p. 114 ff.) 

Under continuous-flow arrangements of production, there was a strong 
tendency to require that both foremen and set-up men be prepared to 
service a wide variety of machine tools rather than a single type, as 
earlier (see N. Adfel'dt in Front Nauki i Tekhnika, No. 7-8, 1933, p. 
53). 

2 Berri, Spetsializatsiia, pp. 82-83. 

3 TsUNKRU, Oborudovanie, Vol. Il, table 8, pp. 34-35. A different system 
of categorizing firms, by the size of production series, shows that large- 
series production required the greatest percentage of machine tools en- 
gaged in maintenance work. One-off and small-series production on the 
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one hand and mass production on the other had fairly equal percentages 
(ibid., YII, 37). 

The three most important low-skill growth subbranches were charac- 
terized by the following percentages of total metalcutting machine tools 
used for maintenance work: agricultural implements production, 15.1 
per cent; automotive industry production, 13.5 per cent; and tractor pro- 
duction, 5.8 per cent. Yet the automotive and tractor industry plants 
were quite similar in technology and in production organzation, much more 
than was the case in the United States. 

If we ignore this dispersion and assume that the difference in sub- 
branch averages is a result of the presence of continuous flow, then 
the effect of including maintenance workers in computing the average 
skill level of different subbranches is still quite weak. Assuming solely 
for purposes of this calculation that metalcutting machine tools were used 
only in production work or in maintenance, we get the results given 
below. 


Average skill grade in 


Production plus 


Production maintenance 
work work 
Low-skill growth subbranches 27 2.85 
All other subbranches 3.2 3.25 


XVII s'ezd vsesoiuznoi kommunisticheskoi partii (b) (Moscow, 1934), 
report of L. M. Kaganovich, pp. 534-35, and Seventeenth Party Congress 
resolution, p. 672. 

In heavy industry as a whole, the proportion of engineers and technicians 
in the plant apparatus above the shop level fell from 43 per cent of all 
engineers and technicians working in factories in 1930 to 27 per cent 
in late 1934. For the subgroup of engineers with full engineering edu- 
cation, the drop was from 54 per cent to 38 per cent (M. Kaganovich in 
Bol'shevik, No. 18, 1935, pp. 30-31). 

The largest average number of shifts worked in any of the nineteen sub- 
branches was 318. (This material is computed from the data in TSUNKhU, 
Sotsialisticheskoe stroitel'stvo, 1935, p. 69.) 

For example, see "Perekhod chugunnoliteinykh na rabotu v dve smeny" 


_in Plan. Khoz., July-August, 1930, p. 194. 


Ibid., especially pp. 200-4. 

Surguchev, Potochnoe proizvodstvo, pp. 10-11 and 31-32; Gaposhkin, 
Potochnyi metod, pp. 6-11, 24, and 76; and Klimenko, Proizvodirelnost’ 
truda v mashinostroenii, pp. 125-28. 

K. I. Klimenko in AN SSSR, inst. ekon., Proizvoditel'nost', pp. 218-32. 
“Pervye pobedy utoroi piatiletki," in Plan. Khoz., No. 7-8, 1933, p. 6; 
L. T. Baikova in Org. Truda, No. 11, 1936, pp. 11-12; and Zu Ind., April 
8, 1936, p. 2, and February 8, 1937, p. 2. 

This dispatching account is taken from L. T. Baikova in Org. Uprav., No. 
3, 1937, pp. 73-78. 


314 Notes to Pages 127-131 


Chapter 4 


1 Erlich, Industrialization Debate. The following description leans heavily 
upon Erlich's book. Nicolas Spulber in Soviet Strategy for Economic 
Growth (Bloomington, 1964) treats the same subject. An extensive selec- 
tion from Soviet sources of the time are translated in N. Spulber (ed.), 
Foundations of Soviet Strategy for Economic Growth (Bloomington, 
1964). 

It is true that in December 1925, at the Fourteenth Party Congress, the 
right-wing spokesman, Nikolai I. Bukharin, stated, "We have come to 
the conclusion . . . that we shall move at a snail's pace, but that we shall 
be building socialism . . ." (Erlich, Industrialization Debate, p. 78). 
But this seems to have been only a temporary aberration and an expres- 
sion of momentary pessimism. 

See statistics quoted in M. Dobb, Development, pp. 217-18. 

Ibid., pp. 241-49. 

Erlich, /ndustrialization Debate, p. 177. 

In a speech of July 1928, Stalin explicitly recognized that the peasantry 
bore more than its "fair" share of direct and indirect taxes. It overpaid 
for industrial goods and was underpaid for its own products. Stalin con- 
sidered, however, that this "scissors" situation between city and country- 
side was temporarily necessary to finance the industrialization of the 
economy (I. V. Stalin, Sochineniia [Moscow, 1949], XI, 159-60). Pre- 
sumably, the speeding up of the collectivization policy was intended to 
make possible the stabilization and further widening of the position of the 
"scissors." 

In assuming this reason for the program, we are accepting what has 
become the orthodox Western interpretation. 

See Table 1.1. 
Bergson, Real SNIP, table 62, p. 237 and pp. 280-81. 

Use of current-ruble factor cost as the valuation weight yields a com- 
pletely different result from use of constant-ruble factor weights, for it 
shows virtually no change in the proportion of GNP going to gross in- 
vestment. 

As a guide to resource allocation in each year taken individually, 
current-ruble weights constitute the best measure. However, the reason 
that this measure fails to show any increase in investment as a proportion 
of GNP is that the average costs of production of consumer goods in- 
creased far more sharply between 1928 and 1937 than did those of in- 
vestment goods. To a considerable extent, this is because economies of 
scale were achieved in the process of growth within the non-consumption 
sectors. If one takes the view that this sharp growth in the volume of 
goods and services comprising capital items, intangible investment ex- 
penditures, and communal services would not have occurred without the 
rise in investment, and thus that the economies of scale would not have 
been achieved, then the proper measure of the Party's achievement in 
changing final uses of GNP is a fixed-ruble weighting. 

9 Ibid., tables on pp. 46, 48, and 88. 
10 The bottom was in 1933 with a production level 47 per cent of the 1928 
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figure. The prewar post-collectivization peak was in 1938, with 88 per 
cent of 1928 production (TsSU, Narodnoe khoziaistvo 1963, p. 227). 
Naum Jasny, The Socialized Agriculture of the USSR (Stanford, 1949), 
p. 458. Jasny computes the low point as being 70 per cent in 1933. 
See Alex Inkeles and Raymond A. Bauer, The Soviet Citizen (Cambridge, 
Mass., 1959) for an account of interviews with Soviet refugees from the 
period of World War II. By and large, this group approved of the Soviet 
institutional structure in industry insofar as state ownership and planning 
of production was concerned. Their hostility to Soviet economic institu- 
tions was concentrated upon the collective farms. 
Gosplan SSSR, Piatiletnyi plan narodno-khoziaistvennogo | stroitel'stva 
SSSR (Moscow, 1929), Vol. II, Part I, pp. 281-82; and Jasny, Socialized 
Agriculture, p. 309. 
TsSU, Narodnoe khoziaistvo 1960, pp. 585-89. 
Erlich, Industrialization Debate, pp. 180-81. See also pp. 173-75 for an 
additional similar argument. 
Official figures show an increase of 115 per cent between October 1, 1928, 
and October 1, 1932 (TsUNKhU Gosplana SSSR, SSSR v tsifrakh [Mos- 
cow, 1934, p. 223), and of 181 per cent between the end of 1928 and the 
end of 1932 (TSUNKRU, Sotsialisticheskoe stroitel’stvo, 1936, p. 8). The 
difference between the periods is mainly attributable to the completion 
of construction projects and the resultant "opening" of factories during 
the last quarter of 1932. 
The rate by which returns are discounted is important because of the 
differential time path of returns on investments and disinvestments. 
Positive investments in new factories yielded returns which for the most 
part did not begin at least until the middle 1930's, while the negative 
returns on disinvestments commenced immediately. 
As of April 1932, existing metalcutting machines which were stated to 
have been installed in the given factory prior to 1900 comprised 12 per 
cent of all those which were known to have been installed prior to 1929. 
If we assume that all those machine tools whose date of installation was 
unknown had actually been installed prior to 1900, the percentage rises 
to 23 per cent (TSUNKhU, Oborudovanie, Vol. II, table 6A, p. 22). 
Clearly not all the machine tools whose date of installation was un- 
known were installed prior to 1900. However, an unknown proportion 
of the machine too!s were installed while in secondhand condition. 
Moreover, a higher than average percentage of the retirements of ma- 
chine tools between 1929 and April 1932 were doubtless of the pre-1900 
vintage. As a result of these considerations, an estimate of 20 to 25 per 
cent for pre-1900 machine tools appears reasonable. 
Amortization rates which were drawn up during 1930 for equipment in 
the economy as a whole appear to have been based on an average life 
expectancy of about twenty years (A. V. Bachurin [ed.], Amortizatsiia 
v promyshlennosti SSSR {Moscow, 1956], p. 132). This period is quite 
comparable with American industrial equipment amortization tables given 
in Bulletin “F” of the Bureau of Internal Revenue, which provide for a 
19-year average life expectancy. Use of a 20-year life expectancy, of 
course, would lead to considering all equipment installed prior to 1909 
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as overdue for replacement — and thus would greatly magnify the lumpi- 
ness of the replacement problem. 

In this regard, it is worth noting that in 1962 some 26 per cent of all 
metalcutting and metal-forming machines in the Soviet machinebuilding 
branches were more than twenty years old (N. S. Khrushchev in Current 
Digest, May 22, 1963, p. 6). 

Ja. Kvasha in Plan. Khoz., No. 5-6, 1933, p. 53. There are no data as 
to scrapping rates in earlier years, but I do not know of any reason to 
think that they were higher. 

TsUNKhU, Oborudovanie, II, 71-85. This applies only to those installed 
in the metal-fabricating industries. 

This percentage refers to retirements resulting either from age or from 
wear and tear in firms organized within the all-Union machinebuilding 
branch (P. Khromov in Plan. Khoz., No. 5, 1938, pp. 53-54). 

Machinebuilding did somewhat better in this regard than did all-Union 
industry as a whole. All producers’ goods industry (Group A) showed 
an annual average during these years of 1.66 per cent, and consumers’ 
goods industry (Group B) averaged 1.44 per cent. 

Ibid. The rate in 1936 for machinebuilding was 1.3; that for Group A 
industry was 2.5; and that for Group B industry was 2.4. 

On the assumption that all of the machine tools scrapped were among 
those installed before the beginning of the first Plan, I estimate that some 
4 to 5 per cent of the stock in the metalworking industry as of October 
1928 was scrapped between January 1931 and January 1934. It seems 
quite unlikely that more than 10 to 12 per cent of the October 1928 stock 
had been scrapped during the entire period through December 1933. 

It is true that there is no certainty that the rate of scrapping was really 
a significant indicator of machine-tool retirements. Instead of scrapping 
machine tools, a factory management may simply stop using them — 
keeping them on the premises as a reserve for emergencies. It is possible 
that such behavior was in fact important during these years. But there 
were no complaints of this in the contemporary industrial press, and one 
would have expected them if indeed managements' actions in this regard 
were differing substantially from what they had been in earlier years. 

In explanation of this apparent major miscalculation, two facts are 
worth noting. The first is that no data as to age of equipment existed prior 
to the April 1932 inventory. Soviet economists may well have believed 
eh the situation in this regard was considerably worse than it was in 
act. 

Second, even in the 1950's expectations as to the life of equipment 
varied widely among the various administrative organizations. In the 
early 1950's, Gossnab SSSR asked twenty-six industrial ministries for 
data as to the average expected life of equipment, and the answers were 
interpreted as showing that none of the ministries possessed technically- 
based data. For example, six machinebuilding ministries provided figures 
for the average life of electric motors with a capacity of up to one hundred 
kilowatts. The unweighted average for the six was 13.1 years, but the 
range of the ministerial averages was between 8 and 20 and the standard 
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deviation was 4.7 years (Z. Pushkin in Za Ekon. Mat., No. 4, 1952 

pp. 90-91). Vbi 
25 In the case of the cotton textile industry, some corroboratio: i 

l : , n d 

with regard to scrapping. As of October 1928, roughly 40 pet SaS al 

spindles in the industry had been installed prior to 1900 — as contrasted 

with our calculated 20 to 25 per cent of metalcutting machine tools in the 

metalworking industry. Yet, between 1932 and 1938, the total number 

of spindles scrapped was merely 7 per cent of the total 1928 stock. Un- 

fortunately, we have no data at hand as to the scrap rate between 1928 

ak a D Nerd of the Cotton Textile Industry of the 

: E n -D. dissertation, Columbi iversi 

lpr cid mbia University, 1959], pp. 
26 See Gosplan, {togi pervogo plana, pp. 14 and 107-8; i 

in Plan. Khoz., No. 3, 1934, p. 18. i MISSE ME Kagan 


Appendix to Chapter 4 


1 Eventov, Inostrannye kapitaly, pp. 20 and 62. 

2. Ibid., pp. 17 and 95, for the basic figures. 

3 P. V. OP, Inostrannye kapitaly v Rossii (Petrograd, 1922) 

4 Eventov, Inostrannye kapitaly, pp. 38-39. ' ` 

5 Ibid., p. 95. 

6 1. F. Gindin, Russkie kommercheskie banki (Moscow, 1948), pp. 395-403 


Part lI 
Chapter 5 


i I know of nothing in the Soviet literature pointi iti 

such an interrelationship. On the other Rand ae ens dU E o! 
that Soviet administrators did not become aware of it someti di ins 
the decades of frustration of their efforts; they may simpl "rum s d uring 
to suffer in silence this consequence of their policies. y PERO 
The issue is complicated by the fact that, in the i ' i 
did not really represent change from a eee ae yes 
ships to an inferior one. What occurred, instead, was the great ex ed 
of industry along lines which were recognized from the start to eich: 
nologically inconsistent with a high long-run output/input rao The 
only reason for expanding in this fashion was the exigency of the en i 
physical-planning system operative throughout industry. In view of this 
it seems reasonable to use as a base of comparison not the existin c 
tern of inter-factory relationships but rather the pattern that was : und 
nized by Soviet leaders as preferable, that was prevalent in other pa 
dustrialized countries, and that would doubtless have developed in the 
Soviet Union as well had it not been prevented by administrative consid: 
erations. te Tv this sense that expansion of industry within an infero: 

attern shou e viewed as a cost c ini i 
p RIAM hargeable to the administrative sys- 
An attempt was made in 1936 by the Council o i 
USSR to replace the index of gross value of ud oam e a 
indicator of success. It was decreed that, beginning with October a 
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1936, it should be replaced in all industrial firms by the criterion of out- 
put of only those finished and marketable products which properly met the 
plan's quality and product-mix requirements. In practice, however, this 
substitute criterion was never used as more than a weak supplement to 
the gross-production indicator (see my Management of the Industrial 
Firm in the USSR [New York, 1954], pp. 153-54). 

In 1959, at the time of the next change in official criteria of success, 
it was stated that managerial bonuses had continued to be attached either 
to the criterion of gross value of output or to the criterion of production 
of finished and appropriate goods (B. Goncharenko and N. Belevskii in 
Ekon. Nauki, No. 2, 1961, p. 135). It seems likely, however, that the 
second criterion was mentioned mostly as a sop to legality. 

4 As of October, 1959, the basic index of success and the criterion to 
which bonuses for management personnel were primarily linked was 
officially shifted to that of the success of the enterprise in meeting or 
surpassing its cost-reduction plan. In theory, just as had been the case 
previously, no managerial bonuses were to be paid unless the enterprise 
also satisfied all other elements of its total plan. Given that it did so, 
however, the size of bonuses was to be determined exclusively by suc- 
cess in cost reduction. In fact, of course, the stated precondition of ful- 
filling all criteria could no more be enforced after 1959 than it had been 
earlier. 

Gross value of production remained, however, the prime criterion 
of success for firms of some industries which comprised a rather mis- 
cellaneous group. Some were producers of raw materials, some produced 
basic consumer goods, and still others manufactured capital equipment. 
Among metal-fabricating firms, those included were electrical machinery 
firms, electric cable producers, and specialized firms producing machinery 
for the chemical, oil, and metallurgical industries (ibid., pp. 135—36, 
and Markov, Zarabotnaia plata ITR i sluzhashchikh, pp. 51-105, es- 
pecially p. 77). 

Available data do not make it possible to determine whether this re- 
form has proved more successful than the one introduced in 1936 (see 
note 3). In any case, at the time of writing it has been made obsolete 
by the September 1965 keynote speech of A. N. Kosygin to the plenum 
of the Central Committee. Kosygin has recommended that factory profits 
replace factory costs within the system introduced in 1959, and that 
sales replace gross value of production as the key output criterion. It 
is not clear from his speech whether profits are to be given the major 
formal role which was granted to costs in 1959 (Ekon. Gaz., September 
29, 1965, pp. 4—6). 

5 Even under post-1959 conditions, the significant financial criterion has 
been cost reduction relative to plan. Presumably, “make or buy" deci- 
sions would affect the cost plans for future years; thus the costs of factory 
activity and the standard against which they were judged would move 
together in the same direction — although, perhaps, to differing de- 
grees —-as a result of any given managerial decision. 

However, Kosygin in his September 1965 speech accepted the idea of 
multiyear norms of profitability — fixed individually for each factory — 
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as the critical financial standard. If this recommendation, of using a 
financial criterion whose numerical value is fixed for several years ahead, 
is in fact implemented, managements will have somewhat more incentive 
to abandon vertical integration. Since this recommendation is conditional 
upon a prior major price reform, it is unlikely that there will be wide- 
spread shifting to the new system before 1969 at the earliest (ibid., pp. 
5-7). 

There do exist, however, a large number of separate repair establish- 
ments working for sectors of the economy other than metalworking 
(Kheinman, Organizatsiia, p. 25). Since these establishments engage 
exclusively on parts production and maintenance work, they have no 
great possibility of giving preference to the production of other goods. 
The significance to plant managements of this phenomenon is that pricing 
of machinery is essentially on a cost-plus basis; the addition of a produc- 
tion function means an increase in gross value of product. Moreover, 
fixed capital is represented in costs only to the extent of rather inadequate 
depreciation allowances (Robert W. Campbell in Grossman, Value and 
Plan, pp. 79 and 101). Thus additional necessary labor inputs increase 
the value of output more than is the case in capitalist concerns. 

In 1959, some 77 per cent of all assembly workers in metal-fabricating 
were engaged in hand work without mechanical aids. (Data from the 
1959 census of worker occupations, as reported by Iu. Anan'eva in 
Trud i Zar. Plata, No. 10, 1961, pp. 10-12.) Therefore, in order for a 
factory to expand the scope of its assembly function, it requires only 
relatively small allocations by higher authorities of additional fixed 
capital. This statement applies particularly to plants possessing temporary 
excesses of floorspace which might be converted to assembly uses. 

See Chapter 6, note 24. 

D. Pepper, B. Sukharevskii, and I. Kholmianskii in Plan. Khoz., No. 3, 
1932, p. 124. 

Rozenfel'd and Klimenko, Istoriia mashinostroeniia, pp. 139—40. 

M. L. Avirom in Metall, No. 8-9, 1930, p. 39. 

This was true, for example, of the large Northern Wharves shipbuilding 
plant of Leningrad which had earlier been part of Krasnyi Putilovets 
(Kameshkov in Na Fronte Ind., No. 23—24, 1931, p. 82). 

See Rozenfeld and Klimenko, Istoriia mashinostroeniia, p. 137, and 
M. Ostrovskii in Bol'shevik, No. 10, 1930, p. 15. 

V. Levin in Plan. Khoz., December, 1930, pp. 144—45. However, they 
did not produce any appreciable share of their needs for new metalcut- 
ting machine too!s. Of all machine tools located in the metal-fabricating 
industry as of April 1932, only 5.4 per cent of those installed prior to 
1918 had been produced by the plants which were then utilizing them; 
82.4 per cent had been imported (TsUNKhU, Oborudovanie, Vol. I, 
table 11, pp. 50 ff.). 

This was particularly the case in the electrical engineering industry, 
where the Russian plants had been largely assembly subsidiaries of 


foreign concerns before 1914. . 
According to a 1930 reworking of the Five Year Plan for machine- 
building, existing factories currently possessed the foundry and forge 
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capacities versus their consumption requirements as of 1932/33 given 
below. 


Current capacity Requirements in 
(preliminary estimates) 1932/33 
(in millions of tons) 
Iron castings 0.4-0.5 1.1 
Steel castings 0.25 0.6 
Forgings 0.26 0.7 


(Ostrovskii in Bolshe’vik, No. 10, 1930, p. 15.) 

See V. Lazarev in Ekon. Oboz., June, 1929, pp. 47-52; E. S. Perel'man in 
Za Ind., July 26, 1930, p. 3; L. Shukhgal'ter in Za Ind., December 7, 
1930, p. 2; and M. Kaganovich in Puti Ind., No. 12, 1931, pp. 9-10. 
German machinebuilding was said to go even further than American 
in this regard, and the French automotive industry was held up as a 
model of highly developed subcontracting of all types. 

I. F. Tevosian, speaking in 1956 at the Twentieth Party Congress, de- 
clared that the mistake of Soviet machinebuilding during the first Five 
Year Plan was to follow the English and German pattern rather than 
the American model of extensive subcontracting (Pravda, February 24, 
1956, p. 8). The contemporary Russian evidence, however, is clearly 
against him. 

S. P. Farmakovskii in Metall, No. 11—12, 1931, p. 4. 

See M. G. Gurevich in Torg.-prom. Gaz., June 11, 1928, as quoted 
approvingly by Lazarev in Ekon. Oboz., June, 1929, pp. 47-57. 

In this type of argument, the capitalist firm was treated as though it 
were synonymous with the individual plant — as was in fact generally 
the case in the Soviet Union. 

See Pepper, Sukharevskii and Kholmianskii in Plan. Khoz., No. 3, 1932, 
pp. 107-10, and Farmakovskii in Metall, No. 11-12, 1931, p. 4. The 
reasons presented in the text represent broad and generous interpreta- 
tions of the Russian statements. 

For example, large gears, small and medium pistons, transmissions, crank- 
shafts, chains, pipe connectors, rollers and shears, and miscellaneous 
fasteners. 

I. Dol'nikov in Puti Ind., No. 14, 1931, pp. 14—21, and E. Perel'man in 
Puti Ind., No. 14, 1931, pp. 26-29. 

Sukharevskii in Pepper, Sukharevskii, and Kholmianskii in Plan. Khoz., 
No. 3, 1932, pp. 123-27, and Dol'nikov in Puti Ind., No. 14, 1931, p. 
21. Writing in 1954, Berri pointed out that the combination of casting 
with basic metallurgy was the traditional production pattern until the 
end of the eighteenth century; it disappeared in the early nineteenth 
century due to technological changes in the foundry process which made 
possible transportation and other economies resulting from the geo- 
graphic diversification of foundries. Berri was scornful of the “ex- 
aggerated" views current during the first Five Year Plan (Berri 
Spetsializatsiia, pp. 172-74 and 196-97). 

Traktornyi zavod im. F. Dzherzhinskovo v Stalingrade (proekte) (Lenin- 
grad, 1928), pp. 41—42, as quoted in Dodge, "Tractor Industry," p. 388. 
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Dodge, “Tractor Industry,” pp. 391-92. 

ChTZ im. Stalina (Moscow, 1930), p. 11 i d 
CAE po, INSCR ), p. 11, as quoted in Dodge, "Tractor 
pisei debi 9, en X r s"ezd Vsesoiuznoi Kommunisticheskoi 
Partii (b), stenograficheskii otchet (Moscow i 

d MN ( and Leningrad, 1931), pp. 
M. Sorokin in Za Ind., December 30, 1930, pp. 2- 

harevskii, and Kholmianskii in Plan. Khoz., No.3, 1932 pp. ped dl 
The only possible exception which I have seen is the 1929 report by the 
design organization Gipromez on the agricultural equipment branch. 
Specifically for this industry, there was rejection of the notion of se " 
rating make-ready, machining, and assembly processes into id 
factories. However, in the account given of the report, the case was not 
argued and so one cannot tell whether this was considered a matter of 
P or of timing (S. M. Demkov in Metall, No. 5, 1930, pp. 12 and 
Specifically, it insisted on strict specialization-sub i 

and on the concentration of their make-ready cuero Nau a 
Puti Ind., No. 19-20, 1931, p. 27). 

A. Shteinberg in Na Fronte Ind., No. 17-18, 1932, p. 25. 

|. A. Vaisman in gp Maia No. 6, 1934, pp. 139-40. 

A. Kurskii in Prob. Ekon., No. 3-4, 1937, pp. 191-92; i 

the SNK SSSR of February 26, 1938, as described i Mad. uns m 
1938, p. 2; and A. Kogan in Plan. Khoz., No. 2, 1939, pp. 38-40 : 
E. Perel'man in Plan. Khoz., No. 5, 1941, pp. 14—15. i 

P. Kuchumov (Assistant Commissar fo i i ildi i 
ia Desember 1:1944. r Medium Machinebuilding) in 
Berri, Spetsializatsiia, pp. 190 and 196-97. 

N. A. Bulganin, report to the Central Committee of July 4, 

July 17, 1955, p. 3, and speech of February 21, 1956, at he ate 
Party Congress, Pravda, February 22, 1956, pp. 3-4. 

Pravda, February 22, 1956, p. 4 (Bulganin's emphasis). 

See Tevosian in Pravda, February 24, 1956, p. 8, and G. S. Khlamov 
in Pravda, February 26, 1956, p. 10. 

Materialy iiun'skogo Plenuma TsK KPSS (1959), p. 31, as quoted in 
Kbheinman, Organizatsiia, p. 107. 

N. S. Khrushchev, report to the Central Committee of November 19 
1962, Current Digest, December 19, 1962, p. 4. , 
Kosygin in Ekon. Gaz., September 29, 1965, p. 7. 

“Na konferentsii po osvoeniiu novykh liteinykh tsekhov,” Liteinoe Delo, 
No. 7, 1933, p. 6. 

B. N. Dobrovol'skii in Metall, No. 2, 1929, pp. 11-12. This article was 
written in January 1929. 

"Perspektivy razvitiia tiazhelogo mashinostroeniia," Metall, No. 11-12, 
1930, pp. 168-92. 

Pepper, Sukharevskii, and Kholmianskii in Plan. Khoz., No. 3, 1932, 
pp. 121-23. 

Kommunar's tonnages for 1926/27 and for 1931 show that the decline 
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indicated above is not an artifact of the particular terminal years chosen. 
The annual tonnage figures are given below. 


1926/27 19,109 
1927/28 26,184 
1931 17,181 
1932 14,357 


(D. M. Kartashev in Sel.-khoz. Mash., No. 6, 1930, p. 33, and Iu. P. 
Joffe in Sel.-khoz, Mash., No. 6, 1933, pp. 14-15.) 

For a group of plants which in 1932 produced 91 per cent of the casting 
tonnage of the total agricultural equipment subbranch, 1932 output was 
only 76 per cent of the 1931 level. The total tonnage of the seven Ukrai- 
nian plants for which we have data (out of nine which constituted the 
trust in 1930) declined by 26 per cent between 1927/28 and 1932 
(Kartashev in Sel.-khoz. Mash., No. 6, 1930, p. 33, and Ioffe in Sel.- 
khoz. Mash., No. 6, 1933, pp. 14-15). 

See Chapter 2 for a brief account of its experience. 

A contributing factor may have been a Soviet study of thirty-four British 
machine-tool firms which was believed to cover all important companies 
in the industry. Soviet engineers convinced themselves that the quality 
of castings was independent of whether they were produced by the firm 
itself or were purchased (V. F. Oborin in Vest. Metall., No. 10, 1932, 
pp. 56-57). 

Berri, Spetsializatsiia, pp. 252-53. 

In that year, it was said that the cost per ton of Stankolit's castings was 
only 33 to 50 per cent as high as the cost incurred in various other Mos- 
cow machinebuilding plants, which were claimed to be thus switching 
from a "make" to a "buy" policy (I. Gromov in Plan. Khoz., No. 3, 
1953, p. 54 and Berri, Spetsializatsiia, p. 199). 

V. Kurotchenko in Plan. Khoz., No. 2, 1958, p. 3. 

Bulganin in Pravda, July 17, 1955, p. 3. One would expect these plants 
to do unusually well in such deliveries since they possessed special fa- 
cilities for the production of large castings. 

V. Shestopal and L. Berri in Plan. Khoz., No. 7, 1937, p. 26. Steel cast- 
ings were planned to constitute about 2] to 26 per cent of total Soviet 
castings produced in that year (ibid., p. 20, and V. Shestopal in Za Ind., 
June 10, 1937, p. 2). 

For plans of reform covering 1958 and 1959 in the Leningrad region 
alone, see M. Kashtanov in Plan. Khoz., No. 7, 1958, pp. 66-67. In 
1963, however, a Soviet author pointed out that the state planning com- 
missions of the various republics were still obligated to consider sepa- 
rately for each subbranch of machinebuilding the balance of supply and 
demand for both castings and stampings, and that this requirement ef- 
fectively prevented the planning commissions from concentrating in- 
vestment allocations intended for foundries and stamping shops into 
plants supplying regional rather than subbranch needs (V. Lavrent'ev in 
Plan. Khoz., No. 3, 1963, p. 68). 

Kheinman, Organizatsiia, pp. 96 and 106-7. When commenting in this 
fashion, Kheinman refers to his own calculations for the United States 
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in 1954; these yielded 71 per cent for grey-iron castings and 93 per cent 
for steel castings. 

Ibid., pp. 98-100. 

In 1938, only five per cent of the total castings worked on by firms of the 
Commissariat of Machinebuilding were produced by specialized foun- 
dries, Specialized grey-iron castings had been developed only for the 
machine-tool industry (Berri, Spetsializatsiia, p. 200). 

Kashtanov in Plan. Khoz., No. 7, 1958, p. 66. 

Sovetskaia Estoniia, November 14, 1956, p. 3. 

N. S. Khrushchev, speech of April 24, 1963, Current Digest, May 22 
1963, p. 7. Production costs per ton of iron castings were over 170 
rubles in these small shops, as opposed to an average of 90 rubles in 
Jarger shops. aa KI 

Ibid.; L. Berri in Plan. Khoz., No. 5, 1935, pp. 49-52; an 

and Berri in Plan. Khoz., No. 7, 1937, p. 21. PR S Stièitopal 
These percentages represent the range of annual figures between 1932 
and 1938. Steel pipe is included in rolled metals, and so is machine- 
building’s consumption of steel for purposes of construction (Shulkin 
Potreblenie chernykh metallov, pp. 20-28). , 
The planned figures were 7.4 per cent for machinebuilding factories and 
11.6 per cent for metallurgy as a whole (Pepper, Sukharevskii and 
Kholmianskii in Plan. Khoz., No. 3, 1932, pp. 124 and 127). In actual 
fact, alloy steels constituted 10.4 per cent of total rolled steel production 
in 1932— an indication that the annual plan was not completely un- 
realistic in this regard (AN SSSR, inst. ekon., Postroenie, p. 149). 

In 1927/28, two Leningrad plants had produced 19 per cent of all the 
steel ingot tonnage poured by machinebuilding plants in the entire 
Soviet Union. Their share of Leningrad ingot production was 93 per cent 
in 1927/28, and as of 1929 was planned to increase to 96 per cent by 
1932/33 (Ia. K. Rozenfel'd in Metall, No. 3, 1929, p. 24). 
Confirmation of these diseconomies is found in a 1956 study of open- 
hearth furnaces in Leningrad machinebuilding firms. Cold shutdowns 
of the furnaces (for maintenance purposes) averaged two to three times 
as many days per shutdown as did those in the plants of ferrous metal- 
lurgy proper. Hot shutdowns reached 8 to 12.5 per cent of the total 
calendar time, and these shutdowns exclude such instances as the holding 
of the molten steel in the furnace because of the temporary unavail- 
ability of cranes (Prom.-ekon. Gaz., November 16, 1956, p. 2). In the 
early 1960's, total open-hearth idleness in the Russian Republic's ma- 
chinebuilding plants was two and one-half times the percentage in steel 
plants proper, and cost per ton of carbon ingot steel was fifty per cent 
higher (R. Bogdanov in Vopr. Ekon., No. 1, 1963, pp. 150 and 153). 
“Normalizatsiia i standartizatsiia — rezerv pod"ema proizvoditel’nosti 
i snizheniia sebestoimosti," Stanki, No. 5, 1948, p. 3. 

One early postwar study of the inputs needed for the annual production 
of 250 million fasteners used by twenty-six plants showed that only two 
milion rubles worth of equipment would be needed for centralized 
production, instead of ten million rubles worth of equipment used cur- 
rently; in addition, labor requirements would be reduced by 800 manual 
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workers (study carried out by Professor E. A. Satel’ and reported on 
in Klimenko, Proizvoditel'nost' truda v mashinostroenii SSSR, pp. 130- 
31). It was claimed in 1941 that 200,000 tons of excess metals were used 
annually in the economy as a result of decentralized fastener production 
(Perel'man in Plan. Khoz., No. 5, 1941, p. 18). The problem was still 
the same at least as late as 1955 (Bulganin in Pravda, July 17, 1955, 
p. 3). 

71 A. Tarlinskii in Predpriiatie, No. 21, 1934, p. 6. 

72 Kheinman, Organizatsiia, pp. 78-79. 

73 N. Bereznoi in Plan. Khoz., No. 6, 1955, p. 31, and Bulganin in Pravda, 
July 17, 1955, p. 3. 

74 Khrushchev in Current Digest, December 19, 1962, p. 4. 

75 This is particularly the case under Soviet conditions since the factory, 
if it is to use standardized parts, typically must proceed to produce them 
itself. 

76 A. I. Baranov and V. V. Kuz'min, Standartizatsiia i normalizatsiia v 
mashinostroenii (Moscow, 1949), pp. 133-34. 

77 A.N. Briukhanov in D. Ryzhkov (ed.), Ekonomiia metallov v kuznechno- 
shtampovochnom proizvodstva (Moscow, 1953), pp. 38-39. 

78 At the end of 1962, Khrushchev was still complaining of the failure to 
develop a specialized tooling industry and of the continued growth of 
universal enterprises as a result of the "attraction of our executive offi- 
cials to the old organization of integrated production . . ." (Current 
Digest, December 19, 1962, p. 4). 

79 Kheinman, Organizatsiia, p. 80. 

80 Trud, November 24, 1955 as quoted in Dodge, "Tractor Industry," p. 
120. Presumably this was a sample. 

81 Bulganin in Pravda, February 22, 1956, p. 4. 

82 I. Pashko and S. Kheinman in Vopr. Ekon., No. 4, 1955, p. 95. 

83 B. Noskov in Pravda, July 28, 1955, p. 2. 

84 "Nastoichivo mekhanizirovat! vspomogatel'nye raboty,” Mekh. Trud. 
Rab., No. 12, 1952, p. 4. 

85 Bulganin in Pravda, July 17, 1955, p. 3. 

86 In all countries, many plants produce some of their own specialized 
equipment. In the Soviet Union, however, this practice seems to extend 
much further into the sphere of general-purpose equipment. 

87 TsUNKhU, Oborudovanie, Vol. 1, table 3, p. 26 and Vol. II, table 30, pp. 
130 ft. The figure is 44 per cent for metalcutting machine tools and 40 
per cent for hot forging-pressing equipment. Only in the case of cold- 
pressing equipment was the stock in the machinebuilding industries 
younger. Year of installment is used as a proxy for year of production, 
because the latter data are grossly deficient. The evidence of the Appen- 
dix to Chapter 2, note 3, seems to indicate that it is a fairly good proxy. 

88 Kheinman, Organizatsiia, pp. 175—76. The age comparison stands up for 
individual types of metalcutting machine tools, as well as for the two 
aggregates of metalcutting machine tools and forging-pressing equip- 
ment. 

89 Ibid. and M. Sorokin in Za Ind., December 23, 1933, p. 2. 

90 See Pepper, Sukharevskii, and Kholmianskii in Plan. Khoz., No. 3, 1932, 


Notes to Pages 165-166 


91 
92 


93 
94 
95 


96 


97 


325 


pp. 120-21; A. Kurskii in Prob. Ekon., No. 3-4, 1937, pp. 191-98; 
I. Gromov in Plan. Khoz., No. 3, 1953, p. 54; and Ganshtak, Sebestoi- 
most’, p. 49. 

A. Kogan in Plan, No. 2, 1937, p. 25. See also Dodge, “Tractor Indus- 
try,” pp. 766-68. 

Fourteen different plants are listed as having worked a minimum of 
5,000 machine hours apiece (V. Krasovskii in Komm. Ak., inst. ekon. 
Teknicheskaia rekonstruktsiia, pp. 143-44). The source is contradictory 
in stating whether this refers to work on both blooming mills or to work 
on the first one only. The mills were completed in 1931, and no more 
were built at least through January 1933. 

Za Ind., October 21, 1934, p. 2. 

See Za Ind., August 23, 1935, p. 3. 


Of course, vertical integration in itself implies a choice of technology. 
since it prevents Soviet industry from taking advantage of economies of 
scale in the production of semifabricates, fasteners, tooling, and spare 
parts. 
The automotive industry utilized 34 percent of American machinebuild- 
ing's total consumption of rolled steel and castings, in contrast with 6 
per cent of Soviet machinebuilding's total consumption. 
Michael Boretsky in Joint Econ. Comm., U.S. Congress, Dimensions, 
pp. 112-14. 
Boretsky's estimate with regard to total machinebuilding consumption 
of castings checks with other data. For instance, output of foundry-type 
pig iron (used for making castings) as a percentage of total national 
production of pig iron was considerably higher in the Soviet Union dur- 


Foundry pig iron as a percentage of total pig iron 
production, U.S. and USSR (selected years) 


Year USSR^ U.S? 
1900 - 24 
1910 - 19 
1920 - 16 
1928 21 12 
1932 30 11 
1937 19 9 
1940 17 6 
1945 22 6 
1950 18 5 
1955 16 4 
1961 - 3 


Source: See notes below. 

* TsSU, Promyshlennost SSSR, p. 109. 

*U.S. Department of Commerce, Bureau of the 
Census, Statistical Abstract of the United States 
(Washington, D.C.). 
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ing the 1930’s than it has been in the United States in any year since 
World War I. In 1955, the Soviet percentage was four times the American. 
See, for example, Boretsky in Joint Econ. Comm., U.S. Congress, Di- 
mensions, pp. 91 and 123. 

Ibid., p. 91, where Boretsky asserts this, although without presenting evi- 
dence. It seems fairly clear that this is the case in regard both to the 
machinebuilding industries themselves and to the steel industry proper. 
(In the latter, the need for rolling mill facilities is reduced at the expense 
of requiring more investment in blast furnaces, as well as more in open 
hearth furnaces for the production of steel castings.) On the other hand, 
the greater total weight requirements imply increased capital invest- 
ments in iron ore mining and processing, coke production, and limestone 
quarrying. 

The best proxy for time trends is the percentage of total pig-iron produc- 
tion which has consisted of foundry pig (see note 97 above). 

Ia. G. — k in Puti Ind., No. 15—16, 1930, pp. 36-42. This view was until 
recently and is, perhaps, still accepted doctrine, and it has been ex- 
pressed frequently; the particular source cited is chosen because it 
represents the best statement of the period which I have seen as to the 
effects on technology of different social systems. 

See Chapter 6. This fact is not in formal conflict with the notion that a 
socialist economy should minimize the total labor inputs for a given bill 
of goods; the appropriate technology under this criterion must depend 
upon the national bill of goods chosen and the stock of complementary 
factors. But the interpretation usually given by Soviet authors has been 
that this socialist criterion leads to increased capital intensity. Since such 
a result cannot hold throughout the economy if the national capital/ 
labor ratio is lower than that in a capitalist economy with which it is 
being compared (unless the socialist national product mix is chosen with 
this objective in mind), a reasonable interpretation would appear to be 
that the criterion of minimization of labor inputs should apply only to 
high-priority sectors of the economy. Machinebuilding industries have, 
historically, certainly been among these; yet the processes used there are 
not capital intensive. 

See Dobrovol'skii in Metall, No. 2, 1929, p. 12 and Farmakovskii in 
Metall, No. 11-12, 1931, p. 4. 

For specialized equipment-repair firms and foundries outside of the ma- 
chinebuilding industries, the first approximation shown in the table below 
modifies the picture given in Table 5.4 for casting but reinforces it for 
repair and maintenance. 

In fact, however, comparable national percentages for casting and re- 
pair would fall between the proportions indicated in Table 5.4 and the 
proportions derived from the modifications in the table below. Such com- 
parable percentages must relate to casting and repair work done for the 
machinebuilding industries alone and, furthermore, must be limited to 
the servicing of machinebuilding work which is the same in the two coun- 
tries. 

In the case of foundry work, the table below suggests an overcorrection 
of the Soviet percentage in Table 5.4 because the absence of specialized 
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foundries in the Soviet Union must in and of itself cause a good deal of 
the castings for spare parts to be made in the repair plants servicing agri- 
culture, the railroads, and other non-metalworking sectors of the econo- 
my — rather than in the machinebuilding sector proper. In the United 
States, these non-machinebuilding industries generally buy their spare 
parts. 


In the case of repair and maintenance, the expansion which is suggested 


Manual employment in specialized plants outside of the 
machinebuilding industry as a percentage of manual 
workers in machinebuilding and in these 
specialized plants 


Specialized plants USSR US. 
(per cent) (per cent) 

Foundries 0.0 39 

Repair plants 21.6 8.9 


Source: Kheinman, Organizatsiia. American data are 
calculated from the 1954 census. Soviet data are for 1958. 


Note: Ship repair is excluded from both Soviet and 
United States' data. 


by the table above of the Soviet-American proportion indicated in 
Table 5.4 is exaggerated. This is because the table above leads to an 
underestimate of United States' relative manpower utilization in repair, 
since production of spare parts by original producers of the equipment is 
not included and since such production is much greater in the United 
States than it is in the Soviet Union. 

There is no way to present useful data for the specialized tooling in- 
dustry which is comparable to that provided for foundries and repair 
plants in the table above. This is because, both in the Soviet Union and 
in the United States, the specialized tooling subbranch is heavily involved 
in the production of tooling which is used outside of metalworking — 
and this production should not concern us here. 

105 N. Sachko in Vopr. Ekon., No. 8, 1953, p. 43. 

106 In 1931, some plants publicly advertised for milling work. (See the ad- 
vertisement of the Baku plant named after Schmidt in Za Ind., April 5, 
1931, p. 4.) 

107 See m case of the Urals Machinebuilding plant cited in Prom.-ekon. 
Gaz., October 10, 1956, p. 3. 

108 Boretsky in Joint Econ. Comm., U.S. Congress, Dimensions, p. 89, n. 
18. 


Chapter 6 
1 See the discussion in Cbapter 5, note 102. 
2 G. Grossman, “Scarce Capital and Soviet Doctrine,” Q.J.E., August, 
1953, and Alfred Zauberman in Grossman, Value and Plan. 
3 In September 1965, Kosygin (Chairman of the Council of Ministers of 
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the Soviet Union) proposed that such a charge should be levied in the 
future against a much larger proportion of fixed capital (A. N. Kosygin, 
report to the Central Committee, in Ekon. Gaz., September 29, 1965, p. 
6). 
Ae have always played a role in pricing, and in certain periods such 
as the early-to-middle 1930's they have been very important. However, 
they have been established in such a fashion as to reinforce the pricing 
bias described above rather than to work against it. 
Such static-optimization pricing could be achieved by maintaining present 
prices for consumer goods, while increasing prices of capital goods suffi- 
ciently to yield a marginal return on the capital used in their production 
equal to that marginal return in the economy as a whole which would 
equilibrate the demand for capital by enterprises or their ministries (if 
these were guided by the desire to maximize profits) with the supply de- 
termined by national planners. The additional revenue needed by the state 
to purchase capital goods would be received from the extra profits earned 
by the state as the owner of the facilities producing these same capital 
goods. While it is true that costs of production of consumer goods would 
rise due to an increase both in raw material costs and in amortization al- 
lowances, and thus that state revenues from the consumer goods sector (in 
the form of profits plus turnover tax) would fall, the state would be com- 
pensated by the increase in revenue from the capital goods sectors. There 
would be no reason for either the prices of consumer goods or money-wage 
levels to be affected by the increase in the price of capital goods. 
For examples of this, see A. Erlich in A. Bergson (ed.), Soviet Economic 
Growth (Evanston, Ill., 1953), pp. 93-94; D. R. Hodgman, Soviet In- 
dustrial Production 1928-1951 (Cambridge, Mass., 1954), p. 192; W. 
Galenson, Labor Productivity in Soviet and American Industry (New 
York, 1955), pp. 254-55; A. Bergson in Foreign Affairs, January, 1956, 
p. 224; G. Grossman in N.B.E.R., Capital Formation, p. 195; and N. 
Kaplan's summary statement of Grossman's position, ibid., p. 202. 
For example, G. Grossman, “Scarce Capital and Soviet Doctrine," Q.J.E., 
August, 1953, p. 341. Grossman cautiously generalizes that "One may ven- 
ture the guess, and it cannot be more than that, that the penalties of in- 
efficiency [from undue capial intensity resulting from the absence of in- 
terest charges] in the Soviet case are neither enormous nor negligible." 
See Grossman, “Scarce Capital and Soviet Doctrine," pp. 316-17 and 341. 
A reformulation of this position is that products of heavy industry can be 
viewed as having had a much higher per-unit value relative to those of 
agriculture and light industry in the USSR than would be indicated by 
their relative money prices either internationally or within the borders of 
the Soviet Union. This is because the relevant valuation is the marginal 
contribution of the particular product to the national economic welfare 
as this has been perceived by Soviet planners. Viewed within this analytic 
framework, it is by no means clear that the ratio of capital to output in 
the USSR has been higher in the steel industry than in the textile industry. 
Relative capital intensity as between industries becomes in this formulation 
a concept without content. 

However, capital intensity must be considered as a relevant consideration 
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in evaluating the appropriate product mix of intermediate goods where 

these are not valued in their own right by planners. This is the justification 

for our treating below the issue of the types of metalworking equipment 

produced and imported during the first Five Year Plan. 

All values here are thought of as being measured in constant prices. 

Measurement in current prices might give erratic results. 

Daniel Creamer, Capital and Output Trends in Manufacturing Industries, 

1880-1948 (National Bureau of Economic Research, Occasional Paper 

No. 41, New York, 1954), especially pp. 80-91. John W. Kendrick, Pro- 

ductivity Trends in the United States (Princeton, 1961), especially table 

39, p. 148. 

Strictly speaking, however, either the capital/output or the capital/labor 

ratio could be used. For since we are concerned only with capital/labor 

substitutions in the production of a given volume and product mix of 

output, our thesis could be stated in terms of the virtual minimization by 

Soviet planners of either the capital/output or the capital/labor ratio 

on a given isoquant. Y am indebted to Everett E. Hagen for pointing out 
that the two statements would have identical content. 

In 1963, Khrushchev offered his own variant of this view, although his 
remarks implied that the difference was due to the degree of administrative 
attention given rather than to distinct approaches to factor substitution. 
According to Khrushchev, speaking of industry generally, labor produc- 
tivity in production operations in the main shops is much the same in 
Russia as abroad, while a big difference exists in auxiliary operations (N. S. 
Khrushchev in Current Digest, May 22, 1963, p. 12). 

Harry Jerome, Mechanization in Industry (New York, 1934), pp. 188- 
89. 

More recent American developments in machinebuilding have also stressed 
the reduction of the handling of materials, but now they have shifted to 
concern with handling by the machine operator. A major effort has been 
made in automatization to eliminate the need for the operator manually to 
insert and remove the work from the machine. But much automatization 
involves the older concern with mechanizing transport of materials and 
work in process from one work position to another; this is the prime notion 
of the transfer-machine type of automatization so common a few years 
ago (and even today) in the American automotive industry. The use of 
tape-operated machine tools — intended to eliminate the operator's metal- 
cutting and metal-forming functions as well — is still in its infancy, being 
restricted in civilian uses as of the end of 1962 mainly to drilling (see 
Business Week, March 30, 1963, pp. 100-105). 

Kheinman, Organizatsiia, p. 115. Data are for 1958 in the USSR and 
for 1953 in the U.S. The number of bridge cranes and gantry cranes, used 
for lifting heavy loads and scarcely capable of being replaced by raw 
manpower, comprise the same proportion of metalworking equipment in 
both countries. For materials-handling equipment as a whole, the major 
differences are in the areas of lifts (including small floor-operated electric 
hoists) and mechanized trucks (especially fork trucks). 

B. Breev in Trud i Zar. Plata, No. 5, 1961, p. 14. These figures represent 
a decline from 45 and "almost 100" per cent in these same plants in 1954. 
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While this change over a period of five years may indicate a general 
mechanization of internal-transport operations in machinebuilding during 
this period, it is much more likely that it was an isolated event. Writing 
of machinebuilding in the Soviet Union as a whole, Kheinman reports 
that there were no important changes in auxiliary processes between early 
1956 and 1961. According to him, technical progress was limited to the 
main technological processes (from which assembly is clearly excluded) 
(Kheinman, Organizatsiia, pp. 51-52). 

Ibid., p. 80. 

Data from the early 1950's show that the installation of materials- 
handling equipment in Soviet industry has had to be justified by an ex- 
traordinarily high number of hours of use per day: ten hours for moving 
equipment and thirteen to fourteen for stationary equipment (I. G. Kura- 
kov in Mekh. Trud. Rab., No. 3, 1951, p. 7). It was still widely held that 
mechanization was improper for hand work which did not need large 
numbers of workers but "only two to three" (A. O. Spivakovskii, I. P. 
Krutikov, and L. V. Kuznetsov in Vest. Mash., No. 6, 1953, p. 16). One 
form in which this view was expressed was the sheer failure to produce 
low-capacity electric hoists, trailer trucks, overhead conveyors, etc. (/bid., 
pp. 16-18. See also the lead editorial in Mekh. Trud. Rab., No. 2, 1951, 
P. 4, and L. V. Kuznetsov in Mekh. Trud. Rab., No. 12, 1952, p. 6.) 

A common problem for Soviet managers has been that, although they 
may wish to buy materials-handling equipment and even have permission 
to do so, they often cannot find producers of semispecialized equipment. 
In contrast, $1,250 million worth of materials-handling equipment was 
sold in the United States during 1953 (estimate of H. M. Palmer, President 
of the Material Handling Institute, Automotive Industries, January 15, 
1954, p. 158). 

V. N. Barshev in Mekh. Trud. Rab., No. 6, 1948, and Barshev, A. V. 
Lepskii, and A. I. Taleisnik in Mekh. Trud. Rab., No. 2, 1949. 

See the similar treatment of the introduction of materials-handling equip- 
ment in the United Kingdom after World War II in Seymour Melman, 
Dynamic Factors in Industrial Productivity (Oxford, 1956), Part I. 
The notes to Table 6.1 provide two of the reasons for the discrepancy. A 
third reason, which is probably the most important, is that American 
plants are more careful in quality control and thus have to put more re- 
sources into this operation. 

I have not examined in detail the relevant literature past that period. 
One would expect that the situation has improved, but I know of no 
evidence indicating a fundamental change. 

V. A. Ginodman, Mekhanizatsiia ucheta i vychislitel'nykh rabot (Moscow, 
1950), Part I, p. 5; I. Basmanov and I. Gruntfest in Bukhgalterskii Uchet, 
No. 9, 1952, pp. 18-19; S. S. Geidysh in Mekh. Trud. Rab., No. 9, 1951, 
pp. 43-44; and N. G. Levinson in Mekh. Trud. Rab., No. 2, 1952, p. 13. 
According to data of the 1959 Soviet census of occupations, 19.3 per 
cent of all manual workers in the metal-fabricating industries were en- 
gaged in assembly-installation operations (Iu. Anan'eva in Trud i Zar. 
Plata, No. 10, 1961, pp. 10-12). Kheinman's objections to the use of 
this census for the study of auxiliary workers (Organizatsiia, p. 51) do 
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not seem particularly damaging with regard to assembly workers. In the 
sample of 160 machinebuilding firms taken during the years 1956-59, 
46.4 per cent of all manual workers were production workers. 

Anan'eva in Trud i Zar. Plata, No. 10, 1961, pp. 8-12. 

Lead article in Mekh. Trud. Rab., No. 2, 1951, pp. 3-4. 

Dodge, "Tractor Industry," p. 413. 

I. Ia. Kasitskii in Surguchev, Potochnoe proizvodsto, p. 28. 

For example, see Kheinman, Organizatsiia, p. 166. 

In those few mass production subbranches where mechanization has oc- 
curred, such mechanization may well have minimized the capital/output 
ratio which is proper to the foundry operation when one includes the 
working capital tied up in work in process. This is because mechanization 
speeds up considerably the entire foundry process. But if such mechaniza- 
tion had been extended far into products requiring only series production 
of castings, the additional economies of working capital would have 
been considerably less and the capital/output ratio would have grown. 
Computed from TsUNKhU, Oborudovanie, Vol. I, table 11. 

Computed from TsUNKhU, Oborudovanie, Vol. I, table 30. 

One might wonder if this standard (U.S. purchase practice in the period) 
is appropriate, or if Soviet engineers copied foreign plants as they stood. 
An article by several of the Russian engineers involved in building the 
Gorkii Automobile plant indicates a search for "best American practice" 
(see L. Mertts, N. Gekker, V. Sokolinskii, G. Gissin, and L. Tsukerman 
in Plan. Khoz., No. 7, 1932, pp. 237-61), and other Russian accounts 
of the time are similar. However, I have also made calculations using the 
American Machinist 1930 Inventory, and the qualitative results are the 
same as when using the United States 1940 figures (see Table 6.2, note b). 
The quantitative results are, however, naturally weaker, reflecting the 
changes in American metal-fabricating. America is chosen as a standard of 
comparison both for reasons of data and because American industry then 
served even more than German as the Russian model. 

It is perfectly true, as was pointed out by Richard Moorsteen (in Gross- 
man, Value and Plan, pp. 288-89), that it is conceivable that the results 
of both Tables 6.2 and 6.3 may be explained by product mix differences 
between American and Russian metalworking branches. No system of 
comparison of aggregates can ever avoid this danger. The best that the 
researcher can do is to disaggregate to the degree made feasible by the 
data; I believe that this principle has been followed in these tables to a 
degree unusual in international comparisons. 

This is an average of the results for ten different groupings of machine 
tools. Soviet data relate to the total output of ten large plants which pro- 
duced 20 per cent of total Soviet machine tools in 1958 (Kheinman, 
Organizatsiia, pp. 167-68). 

See J. M. Davies, Director of Research, Caterpillar Tractor Company, 
writing in the SAE Journal, June, 1952, pp. 17-22, as cited in Dodge, 
“Tractor Industry," pp. 734-44, for an analytic description of two Soviet 
diesel crawler tractors captured in Korea. The Soviet tractor was a com- 
pletely re-engineered adaptation of the American 1942-43 Caterpillar 
model, and was described by the American analyst — perhaps in a mood 
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of wry boasting — as "the best engineered of any foreign-made tractors 
we know anything about." The re-engineering showed a good deal of 
ingenuity; parts were made hard where it mattered and tough where this 
characteristic was relevant; the level of metallurgy was comparable to 
that used in the Caterpillar tractor; work was done to close tolerances 
where this was important. 

Yet the tractor as a whole was crude by American standards of ap- 
pearance and was probably noisy (although it was not specifically tested 
as to the latter feature). The treatment of bearings seems fairly typical 
of the tractor as a whole. The Timken and Fafnir firms tested the bearings 
and found that their appearance would be unacceptable to most American 
customers — but that their performance was unaffected by the skimping 
in production which resulted in this bad appearance. 

This section is based upon Soviet literature which, except in rare instances, 
was published prior to 1955. There is, however, no reason for me to believe 
that the situation has changed since then. (Kheinman, Organizatsiia, pp. 
51—52, implies that it had not changed by 1959.) 

P. Karpov in Za Ekon. Mat., No. 4, 1952, p. 19. 

Prewar laws included the decrees of the TsIK and SNK SSSR of Novem- 
ber 23, 1929, and of December 8, 1933, and that of the Presidium of the 
Supreme Soviet of July 10, 1940. Substandard quality was given renewed 
attention in the Russian Republic's new criminal code of 1961. 

Karpov in Za Ekon. Mat., No. 4, 1952, p. 24. 

J. M. Juran, one-time chief of the inspection control division of the West- 
ern Electric Company, writes that a high degree of independence on the 
part of the inspection department is good in that such an organizational 
system permits inspectors to judge quality with an eye to the specifications 
rather than to the shop foreman, but that it is harmful in that it permits 
them to play safe from a quality standpoint without regard to the cost 
of attaining that quality (Management of Inspection and Quality Control 
[New York and London, 1945], p. 124). 

A. S. Konson, Ekonomicheskie voprosy proektirovaniia mashin (Moscow 
and Leningrad, 1950), p. 35. 

Breev in Trud i Zar. Plata, No. 5, 1961, p. 14. 

See M. I. Zisiukin in Vest. Mash., No. 1, 1951, p. 77. 

See L. C. Michelon, Industrial Inspection Methods (New York, 1950), 
pp. 148-49 and 173. See also Juran, Management of Inspection and 
Quality Control, pp. 36-37. 

V. Gostev in Vopr. Ekon., No. 8, 1949, pp. 23-26; G. Vedeniapin in 
Vopr. Ekon., No. 1, 1952, p. 29; Zisiukin in Vopr. Ekon., No. 1, 1952, 
p. 77; and N. S. Degtiarenko in Stanki, No. 12, 1952, p. 6. 

Iu. I. Cheremovskii in Mekh. Trud. Rab., No. 6, 1953, pp. 44-45. 

S. A. Kheinman in Vest. AN, No. 1, 1962, pp. 51-52. 

Their tendency toward inertia in this regard would be considerably 
strengthened by the fact that a major organizational and engineering effort 
on the part of plant management would be needed in order to use additional 
equipment effectively for the introduction of statistical quality control. 
Sheinert and Nikolaev in Vest. Mash., No. 9, 1952, pp. 74-75. 

Richard Moorsteen in Grossman, Value and Plan, p. 291. 
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That is, without investment in the development i i 
RUE pment of new labor-intensive 
I am stating this position in its broadest form. Oft 
1 . Often, of co i 
cost and product are equated with their social valuation: but whea this. : 
done, it is only because the former are considered the most useful om 
variables available. eae 
See Foundation Training Courses and Research, T i 
l » Technological Universi 
Delft, and the Netherlands Economic Institute, Division T Balancwd 
International Growth, Rotterdam, “Alternative Techniques of Producti a" 
Series, 1957 = multilithed; and United Nations, Department of Ec smi 
and Social Affairs, Industrialization and Productivity, 1958 — itl 
Albert O. Hirschman in Investment Criteria and Economic Growth P 
ceedings of a Conference, October 15-17, 1954, sponsored by thi í ‘al 
Science Research Council and the Center for International Studi à rs 
Massachusetts Institute of Technology; Cambridge, 1955) 2. 46 47, 
multilithed. Emphasis in the original. He also emphasized the NA 
faston idee ie to the Soviet Union, that labor employed by jargë on 
has a high private cost as a result of thi i islati 
hasa aE e social legislation of underdeveloped 
W. Galenson and H. Leibenstein, “Investment Criteri 
à i > ria, P ivi 

Economic Development,” Q.J.E., August, 1955, pp. MAN Mae 2 
discussion notes by these authors have left their basic position un auis 
while smoothing out rough edges in the original article. changed, 
See my article in Institute for Research in Social S ie iversi 
Norn Conn The Soviet Railroad Equipment Indiis (chapd iL 
October, , pp. VI-99 to VI-111, especiall i 
thed. pecially pp. VI-109 ff., multi- 
See Chapter 3. 
Examples are the Gorkii Automobile plant (L. Mertts, N 
Sokolinskii, G. Gissin, and L. Tsukerman in Plan. Khoz. No. on E 
249 and 255; Dodge, “Tractor Industry,” p. 548; D. Kazakevich in Plon. 
Khoz., No. 6, 1957, p. 24), and the Luganskii Locomotive works (B L. 
Markus in AN SSSR, inst. ekon., Proizvoditel'nost', p. 18). NC 
See comments on the automotive plants by Osinskii referred to in Chapter 
$5. 
See Grossman in N.B.E.R., Capital Formation. = 
SE oT , PP. 188-91, for a fuller 
To the extent that capital-labor substitution is involved in decidi 
investment alternatives, treatment of labor as a free good Mer pied 
issue of tbe use of an interest rate irrelevant. But such irrelevance does not 
apply to the choice of capital equipment where one alternative type bas a 
longer physical life and pay-off period than the other. Here the failure to 
use any interest rate would have injurious effects on the quality of deci- 
sions. 
See table below. As the table shows, the age-distribution of equi i 

Jelon > t 
metal-fabricating compared to other branches would appear to be somi- 
what less favorable to metal-fabricating in the Soviet Union than in the 
United States. But given the fact that there is only one dividing line in 
the age data (10 years), it is safer to think of the two countries as having 
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had the same pattern. This, however, does not seem to me to be an argu- 
ment against the notion that economies of capital could have been achieved 
by a different policy. 


Equipment in industry as a whole in 1958 
(percentage of total) 


Type of Less than ten Over twenty 
hails a years old years old 
n — ————— 
industry USSR US. USSR* US. 
Metalcutting machines 
All metal-fabricating" 44 40 26 16 
All other branches 51 38 - 26 
Metal-forming machines ° 
All metal-fabricating® 45 38 27 23 
All other branches 54 43 - 22 


Source: USSR: Kheinman, Organizatsiia, pp. 175-76, and Khrushchev in Current 
Digest, May 22, 1963, p. 6. 

U.S.: American Machinist, November 17, 1958. 

* Percentages are for 1962. 

> Machinebuilding branches alone for the USSR. 

° Forging-pressing equipment alone for the USSR. In the case of the U.S., non- 
portable riveting machines, die casting machines, and plastics molding machines 
are also included and comprise 11 per cent of the total. 


64 Kheinman, Organizatsiia, pp. 176—77. 

65 The over-all shift-coefficient in metal-fabricating was 1.39 (TsSU, Narod- 
noe khoziaistvo 1960, p. 646). This is in fact below the figure of each year 
during the 1930's for which data are given except for 1930 (see Chapter 
3, note 29). However, if we assume for the prewar but not the postwar 
era that the shift-coefficient was the same in the main production shops 
as in the factories as a whole, then we must compare an explicitly reported 
1.46 shift-coefficient in 1959 in these main production shops with the 
assumed prewar figures. (See note 66 below.) On this basis, the shift- 
coefficient in these shops alone was somewhat above that prevailing dur- 
ing 1931, 1933, 1935, and 1940, but still below that of 1932 and 1937. 
Comparison is confused by a shift in the recording date from December 
31 (see A. Kostousov in Kommunist, No. 8, 1959, p. 22). 

66 A 1930 author argued that the utilization of equipment is often grossly 
understated by the shift-coefficient of labor, since auxiliary workers are 
frequently employed only in the first shift (A. Broitman in Na Fronte 
Ind., No. 17-18, 1930, p. 5). According to the 1932 Inventory of equip- 
ment in metal-fabricating, the shift-coefficient of metalcutting, forging, 
and pressing equipment in July 1932 was 2.0 — as compared to a 1.5 
figure for manual workers in the industry during 1932 (see A. Rotshtein in 
Pian. Khoz., No. 8, 1935, pp. 197-98). However, the percentages from 
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the Inventory seem to measure only scheduling of equipment, and take no 
account of that portion of the actual machine idleness during the shifts 
which had not been entered earlier onto the formal shop schedules, 

The above is the direct evidence against using the shift-coefficient of 
manual workers as a proxy for that of production equipment during the 
interwar years. The evidence for using it is twofold. 

There is the testimony of the two main Soviet authorities in this field 
during the 1930-31 period (see Chapter 3, P. 96 and note 32). Second 
there are detailed data of 1927—29 for shops of four machinebuilding plants 
and for four machinebuilding trusts as a whole. These show that the shift- 
coefficient of workers in production shops was much the same as that of all 
manual workers in the plants (and trusts) to which they belonged; i.e. 
there was not a lower-than-average shift-coefficient for manual workers 
in auxiliary shops. As to the possibility of a low shift-coefficient for auxil- 
iary workers in production shops, data for three plants indicate no distinc- 
tion between the shift-cocfficient of machine hours worked and that of 
manual workers as a whole in these shops, while that for a fourth plant does 
show a difference. In this fourth plant, the greatest difference Shown is a 
shift-coefficient of 1.38 for machinists in the tractor shop as compared to a 
coefficient of 1.06 for all manual workers in this shop (Kvasha in Inst. ekon. 
issled. Gosplana SSSR, Na novom etape, pp. 426-27; S. D. Abramovich 
in Metall, No. 3, 1929, pp. 89-92; and A. Stetsenko in Metall, No. 11, 
1929, pp. 71-72). 

It must be admitted that, in 1959, the shift-coefficient in the main shops 
of the metal-fabricating industries was 1.46 as contrasted with a figure of 
about 1.23 in the auxiliary shops (see TsSU, Narodnoe khoziaistvo 1959, 
p. 601, and Kheinman, Organizatsiia, p. 52). Moreover, the shift-coeffi- 
cient of all equipment in the machinebuilding plants of the sovnarkhozy 
on October 21, 1964, was 134 per cent of the shift-coefficient of all 
manual labor in the metal-fabricating industries on August 1, 1959. (See 
A. Krakovskii in Vest. Stat., No. 8, 1964, pp. 22-25, and No. 10, 1965, 
pp. 11-13. I have adjusted upward the stated shift-coefficient of equip- 
ment to make the definition comparable to that used for labor.) This shift 
from the apparent 1927-29 situation may be explained by the greater 
pressure in the early years to keep crews available around the clock for 
loading and unloading freight cars, and by some efforts of plant manage- 
ments in the Jatter 1950's to economize on labor. 

I believe that the evidence favoring the appropriateness of use of the 
labor coefficient as a proxy for the machine coefficient, for the prewar 
years in the specific case of the Soviet Union, is stronger than that against 
such use. If the use of such a proxy leads to an underestimate of the co- 
efficient of machine utilization, it does not appear that it is substantial. 
In May 1962, Khrushchev pointed to the waste of capital which occurs in 
the machinebuilding industry as a result of a shift-coefficient lower than 
necessary. He noted that agreement had been reached with Leningrad 
industry that calculations should be made there as to the advantage of 
increasing the shift-coefficient in factories of this city. The cost of such an 
increase, he said, was that it would necessitate more housing construction 
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in Leningrad than would otherwise occur, since the additional workers 
would have to be given living quarters. The gain would be a reduction in 
the planned construction of new machinebuilding plants (presumably 
in other parts of the USSR). (Speech to the All-Union Conference of Rail- 
road Transport Workers, Current Digest, June 6, 1962, p. 12. Khrushchev 
returned to this theme a year later. See Current Digest, May 22, 1963, 


p. 6.) 


8 A full breakdown of the functions performed by manual workers in Soviet 

machinebuilding in the 1956-59 period is given below. 
Function Percentage of all manual workers 
Production workers and set-up men 47.9 

Foundry 7.6 

Forging and press shop 4.5 

Assembly, subassembly, and installation 19.3 

Machining 16.5 

Of this, set-up men 2.3 

Auxiliary workers except for set-up men 52.1 

Internal transport and warehousing 17.0 

Maintenance of equipment and buildings 13.8 

Inspection 4.8 

Tooling 7.4 

Heating and power plant 3.1 

Others 6.0 


9 For an original statement of this position, until recently unorthodox in 
Western writing, see Abraham Becker, “Input-Output and Soviet Planning: 
A Survey of Recent Developments" (RAND Memorandum 3532-PR, 
March, 1963), pp. 1-3. 


Appendix to Chapter 6 


1 Between January 1931 and January 1935, the proportion of manual work- 
ers employed in machinebuilding branches which was housed in buildings 
belonging to their industries rose from 8 to 29 per cent (I. Lifshits and 
S. Abramov in Vopr. Profdvizh., No. 5-6, 1935, pp. 51-52). This same 
substantial proportion has continued into the postwar period. Although 
we have no postwar data for machinebuilding specifically, one fourth of 
all urban housing (both public and private) built during the years 1957— 
60 belonged to the industrial and construction organizations of the sov- 
narkhozy (TsSU, Narodnoe khoziaistvo 1960, pp. 615 and 619). 

A casual search has not revealed any indication of diflerences with regard 
to the use of labor-saving technology as between firms which own a large 
proportion of their worker housing and those firms of the same subbranch 
which do not. However, data limitations have prevented any real investiga- 
tion of this subject. 


N 


3 See A. P. Savanov in Stanki, No. 2, 1953, p. 1. 
4 A. Zvorykin and A. Kirzhner, Pravda, August 13, 1955, p. 2. These au- 


thors state that amortization in the coal industry is only two thirds of what 
is needed; but even if we adjust the amortization fund to the “needed” 
figure, major repair would still take one half. 
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5 Studies carried out by the Experimental Scientific Institute of Mitek 
ting Machine Tools (ENIMS), as reported by V, O, f.jul'c i 
Ne 12, 1949, p. 5. P y V. G. Liul'chenko in Stanks, 
6 See Iu. S. Borisov in Vest. Mash., No. 5, 1949, p. 55, Valentin Same, 4 
Russian engineer who worked in Soviet industry until 1941, has andans 
for the prewar years the substantial role of major repair in Soviet ingu 
as compared with German or American manufacturing. ý 
7 It may be objected that a comparison of inspection results and foss 
standards is inappropriate, since it is industrial custom the world «ver ty 
accept work which violates standard tolerances provided that these M 
tions relate to non-critical dimensions, However, if one takes this position 
it is impossible to analyze the degree of accuracy in any inspection o a 
tion. It is clear that the Soviet engineers carrying out these tests nai 
such a position if they thought of it at all, although one might argue thas 
theirs was the bias of engineers who draw up blueprints rather than of prc 
duction men who interpret them. T 
8 A. K. Kutai, Proizvodstvennyi kontrol’ razmerov mashi 
detalei (Leningrad and Moscow, 1947), pp. 39-42. ie 
9 A. F. Kogut in Vest. Mash., No. 9, 1952, pp. 71-72. 

10 N. D. Fedotov in Metall, No. 8-9, 1928, p. 33. 

11 See I. Degtiarev in Plan, No. 10, 1934, p. 4, and Kartashev, S.-kh. mashino- 
stroenie, pp. 48—50. 

12 It is true that the output level of 1929/30 was not exceeded until 1936. 
but the explanation was idle capacity rather than capital-labor substitution 
(see Chaper 2). 

13 See “Bor’ba s poteriami v liteinykh tsekhakh,” Liteinoe Delo, No. 4-5 
1940, pp. 1-2. 


Chapter 7 


1 Inspiration for this sort of model comes from J. G. March and H. A 
Simon, Organizations (New York, 1958). E 

2 An obvious application of this line of thought is the virtually universal 
use of direct controls by all governments in wartime to achieve rapid 
structural production changes. 

3 R. M. Cyert and J. G. Marcb, "Organizational Factors in the Theory of 
Oligopoly," Q.J.E., February, 1956, pp. 44-64. 

4 Compare the discussion of target planning in Britain by Ely Devons, 
Planning and Practice: Essays in Aircraft Planning in War Time (Cam- 
bridge, 1950), pp. 35-41. 

5 Pravda, August 10, 1955, p. 1. 

6 These were supplemented both by inventory controls over the allocated 
materials (in order to prevent hoarding) and by production scheduling. 

7 See H. Hunter, Soviet Transportation Policy (Cambridge, Mass., 1957). 

8 It is, of course, not clear that O4; and Oyo are in fact consistent with a 
minimal use of capital investment, since resulting inefficiencies may lead 
to a waste of capacity greater than the saving. Nor do the existence of ex 
ante restraints on particular types of investments necessarily result in 
lesser amounts of even these particular types of investments than would 
have otherwise occurred. For example, R. W. Campbell presents a com- 
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parison of output-to-inventory ratios of Soviet and American industry 
between 1929 and 1955 which mnkes it appear that "it is highly likely 
that the Soviet system requires higher stocks in relation to flows than does 
the U.S, economy" ("A Comparison of Soviet and American Inventory- 
Output Ratios," American Economic Review, September 1958, pp. 550- 
54). Problems of pricing cause us to treat Campbell's statistical results 
with suspicion (sce my “The Problem of Pricing in Comparisons of Inter- 
national Ratios," Soviet Studies, April, 1959, pp. 370-74), but it is quite 
possible that Campbell's conclusion is correct. This is because the very 
pressure to restrict inventories lends to supply uncertainties which in turn 
cause illegal hoarding of inventories. 

Since these ex ante restraints may on occasion yield the opposite of the 
results intended, the hypothesized Soviet conception of planning (OT;), 
which is discussed on pp. 221-22, is relevant in explaining the existence of 
the restraints, 

If they were to attempt this through the market mechanism, leaving prices 
free to find their equilibria, it would be necessary to make firm manage- 
ments highly conscious of cost considerations. But if this were done, 
and if firm managements became as concerned with their costs as with 
their planned output targets, many managements would fail to pro- 
duce their planned targets because of the cost of non-allocated goods 
rather than because of a shortage of the allocated items. Under such an 
approach, non-allocated materials might well become the production bot- 
tlenecks of the economy. 

This is somewhat of an exaggeration as to both the continuity of the par- 
ticular bottlenecks and the reliance of allocation on several forms of only 
three materials. Some subsidiary materials were also involved and, at the 
end of the war, labor was becoming a key bottleneck (see D. Novick, M. L. 
Anshen, and W. C. Truppner, Wartime Production Controls, New York, 
1949). 

In September 1965, Kosygin proposed to the Central Committee a variant 
of this criterion. It will be interesting to see whether his proposal is in fact 
implemented for long and, if so, whether the atmosphere of target plan- 
ning is further relaxed. 

This is not to argue that financial criteria have in the past been totally 
irrelevant. Clearly, it is possible to employ a multicriteria system of judging 
plant management. But, since financial criteria seem to have been quite 
marginal in importance, and necessarily so given Mi, M», MI, and M/s, 
they are relegated to our market economy model. 

See my Management of the Industrial Firm in the USSR (New York, 
1954), pp. 262-68. 

A parallel may be drawn with inspection procedures in American manu- 
facturing. The adoption of statistical procedures in inspection has in the 
past faced important psychological obstacles because of the built-in 
"failure" implicit in statistical methods: 100 per cent identification of ac- 
ceptable and non-acceptable product is abandoned as a goal of the system. 
Resistance to statistical procedures can be interpreted as being of the same 
perfectionist type; even when statistical inspection procedures provide a 
higher proportion of correct identifications than 100 per cent inspection 
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procedures did previously (because of greater alertness on the part of the 
inspectors), their “potential” is viewed as being lower. 

14 An interesting comparison from psychological literature is contained in 
J. S. Bruner, J. J. Goodnow, and G. A. Austin, A Study of Thinking (New 
York, 1956). In a series of experiments, various approaches to individual 
problem-solving are compared. The least successful approach was that 
taken by a few subjects with mathematical training, This approach had 
the theoretic potential of solving the given problems more quickly than 
any other method, and so it was highly attractive to certain minds. Rut, 
since it implied the simultaneous processing of so many variables that it 
was quite impractical to apply, its practitioners were forced to allow it to 
degenerate into forms inferior to readily available alternatives. 

15 See J. Berliner, Factory and Manager in the USSR (Cambridge, Mass 
1957) for an exhaustive account of the evasion methods of Soviet nlant 
management. i 

16 The relationship between the railroad and the iron and steel industry in 
the early 1930's is a good example of this. Iron and steel facilities tended 
to be built in such a fashion as to minimize production costs in these 
plants, but without regard to the effect of such a policy on increasin 
transport requirements. With a shift in the relative shortage of steel iei 
railroad transport in the mid-1930's, this policy was reversed (see Clark 
Steel). ' 

17 We are here ignoring side effects — such as those of inflationary pres- 
sure — which, while they have been of considerable importance to the 
Russian economy, do not in a direct fashion bear heavily on industrial 
potential. 

18 See H. Hunter, “Optimum Tautness in Developmental Planning,” Eco- 
nomic Development and Cultural Change, July, 1961, Part I, pp. 561-72 

19 O. Lange, “On the Economic Theory of Socialism,” in B. Lippincott (ed.), 
On the Economic Theory of Socialism (Minneapolis, 1938). i 

20 It can be argued that the khozraschet system really does fit into the funda- 
mental model as an important supplement to materials allocation. Some 
inputs — labor, in particular — are left either partially or entirely un- 
allocated. Moreover, as indicated in Figure 7.1, those allocated materials 
that do not happen to be bottleneck items for a particular firm at a par- 
ticular time will be treated by it as free goods (R,) in the fundamental 
model. The Khozraschet system causes firm managements to economize 
on both of these categories of inputs. 

There are two difficulties with this view. The first is that a firm's profit 
position is very heavily influenced both by the level and composition of its 
gross output and by the quality and composition of the allocated bottle- 
neck materials it actually receives. These factors affect the firm's direct 
and indirect average unit costs and also the gross sales against which its 
profit margin is calculated. Given the influence of these factors on the 
firm's profits, it would be very difficult for central authorities to use the 
profit tests as an indicator of management's frugality in the use of non- 
bottleneck inputs. Jf such an indicator were desired — rather than an 
over-all common-denominator criterion of managerial effectiveness — 
surely some better and narrower measure could be devised. 
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Second, the greater the stress on the target aspect of central planning, 
the less is it feasible for firm managements to concern themselves with 
secondary criteria of success. But target planning is an integral part of the 
fundamental model. 

The separation of khozraschet from the fundamental model should not 
be interpreted as representing a feeling on the author's part that khozraschet 
has no functional aspects for an economy primarily described by the fun- 
damental model. A mixed economy may be logically untidy but quite 
workable. 

Kosygin's report of September 1965 to the Central Committee linked his 
proposed shift toward much sharper emphasis on enterprise profitability 
with the need for major reform in the pricing system. The significance of 
this link in Kosygin's mind is shown by the fact that he proposed a two- 
to three-year delay in the widespread implementation of measures to ac- 
centuate profitability — in order to provide time for price reform (A. N. 
Kosygin in Ekon. Gaz., September 29, 1965, p. 7). 

The formal introduction of cost reduction as the main criterion of factory 
success after 1959 preserved OT, in a new form. From the standpoint 
of reaching and exceeding the cost-reduction plan of a firm, new products 
are a complete waste of effort. Only to the extent that firms are able to 
cook their books so as to divert joint costs to the new products would the 
acceptance of new products lead to cost reductions. If this practice was 
adopted widely, OT, would disappear as an organizational theorem of 
Soviet industry. But as yet there is no evidence of this occurring. 

Kosygin's September 1965 proposal of substituting profitability for cost 
reduction may alter matters, particularly in view of his suggestions for 
raising the relative prices of new products. 

We have no independent data as to the constant-ruble prices given to new 
products in the output index. But there have been continual complaints re- 
garding managerial reluctance to bring new items into production because 
of the immediate effect on the factory's index of total output. 

One author provides a variant of this, writing that profits on existing ma- 
chinery often are 15 to 20 per cent of cost, while profits on new machinery 
seldom exceed 5 per cent of costs (Sh. Ia. Turetskii, Ocherki planovogo 
tsenoobrazovaniia v SSSR [Moscow, 1959], p. 175). 

Ibid., pp. 170-76; Ganshtak, Sebestoimost' p. 38; and L. Maizenberg in 
Prob. Ekon., No. 7, 1957, p. 94. 

Leningrad metal-fabricating plants have long been used in this fashion. 
During the early 1930's, Leningrad machinebuilding was viewed as a 
gigantic laboratory for the country as a whole; principal products of older 
subbranches could be moved to the South and the Urals, but it was held 
that new types of products should first be mastered in Leningrad (or 
Moscow) since engineering and labor skills were concentrated in these 
older industrial centers (G. Gurari in Na Fronte Ind., No. 9-10, 1933, 
pp. 26-27). The same postwar role for Leningrad machinebuilding plants 
was described orally to the author in 1958 when he visited Leningrad. 
During the years of the first Five Year Plan, physical inputs of principal 
materials per unit of product rose significantly for most machinebuilding 
items produced in Leningrad. However, they fell in the case of new products 
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because design improvement reduced input requirements (L. Volodarskii, 
N. Gingen, and B. Liublinskii in Na Fronte Ind., No. 5-6, 1934, p. 81). 
J. S. Berliner, “Managerial Incentives and Decisionmaking: a Comparison 
of the United States and the Soviet Union,” in Subcommittee on Economic 
Statistics, Joint Economic Committee, Congress of the United States, 
Comparisons of the United States and Soviet Economies (Washington, 
D.C., 1959), Part I, pp. 364-65. 

See Chapter 3. See also Raymond P. Powell, "Industrial Production," in 
A. Bergson and S. Kuznets (eds.), Economic Trends in the Soviet Union 
(Cambridge, Mass., 1963), pp. 170-75. 

Berliner is entirely correct in pointing to the restraining influence here of 
managers' concentration on short-run results (our R5). But while it is true 
that such concentration modifies their interest in process innovation, a 
review of the historical record appears to show that it has by no means 
eliminated it. 

At a conference of production managers in Indiana, the production man- 
ager of the International Steel Company declared that, in discussing jobs 
with workers, his management hardly ever talks dollars and cents. “Ninety 
per cent of the time we have to talk about hours and minutes — that's 
what they understand,” he said (F. W. Dull in Production Engineering and 
Management, November, 1950, p. 86). 

There is clearly a similarity between the Soviet and Western emphasis 
upon the increase of “labor productivity.” In both cases, what is intended 
is to stress the importance of improving the volume of output per unit of 
aggregate inputs, rather than output per unit of labor input alone. 
Speaking broadly, improvement of production machinery was accompa- 
nied by additional producers’ expense — but not by a change in the price 
set for the machine (Ganshtak, Sebestoimost', p. 40). If such improve- 
ments led to a reduction in the ratio of materials inputs to production output 
for the users of the machines, then it might be worth while for the potential 
users to bring to bear what influence they could to achieve the modifica- 
tions. But if the gains were only those of labor saving or quality improve- 
ment, it made little sense for the user organizations to exhaust their 
reserves of influence in pushing for change. 

A reader has suggested that this failure of enterprise managers to select 
equipment which would lead to the substitution of capital for labor is in 
contradiction to the point made in the previous section that the managers 
have been aggressive in process innovation. It should be clear, however, 
that successful process innovation does not necessarily include substitu- 
tions of production factors in a fashion contradictory to the posited desires 
of higher authorities. 

It is true that cutting and cold forging are alternative processes which 
produce somewhat different properties in the finished metal. There are 
instances in which this consideration must be decisive; but for a wide 
variety of items it is of little or no importance. 

The situation is even more stringent in the case of threaded parts. Here, 
when different parts are to be produced to an identical outer diameter 
but with different types of thread, the diameter of the raw material must 
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be different for each of the parts when the thread is forged (i.e., rolled). 
This is quite unnecessary when the thread is cut. 

Where some transfers did occur, as in the tractor industry, it was virtually 
entirely from other tractor plants under the same administrative jurisdic- 
tion. Older industries (in Leningrad, for example) provided no manpower 
worth mentioning. 

For a recognition of the desirability of transferring machine tools instead, 
see A. I. Notkin, Voprosy opredeleniia ekonomicheskoi effektivnosti kapi- 
tal'nykh vlozhenii v promyshlennosti SSSR (Moscow, 1953), p. 28. 

As of January 1961, the value of unfinished construction in the Soviet 
Union as a whole constituted 68 per cent of the annual allocation for capital 
investments. Of 77 machinebuilding plants in the process of construction, 
53 had been worked on for over five years, and 14 of these for more than 
ten years. In late 1961, the Central Committee and the Council of Ministers 
issued a joint decree to the effect that new constructions were not to be 
authorized unless all analogous projects which had already been com- 
menced were fully funded both as to finances and as to materials and equip- 
ment allocations (I. Maevskii in Vopr. Ekon., No. 12, 1961, pp. 9-10). 

Daniel Friedlander, a student of mine, has pointed out to me that this 
situation not only leads to capital funds being tied up uselessly and with- 
out return, but also results in the absolute waste of some capital expendi- 
tures because of early commitment of funds to projects whose plans 
would have been sharply modified or completely rejected if the decision had 
been postponed. Early commitment of funds prevents the use of informa- 
tion which becomes available only later. 

P. Kapitsa in Ekon. Gaz., March 6, 1962, p. 10, as reported in Current 
Digest, June 6, 1962, p. 14. Similar disproportions and bias toward theory 
have been reported in chemistry, metallurgy, and electronics. 

In principle, research efforts of any type are objects of planning. In the 
case of theoretic research, this principle applies with particular force to 
the institutes which are under the aegis of the Academy of Sciences; yet 
in practice, planning and control by the Academy appear to be quite weak. 
There is nothing in the historical record to indicate that the 1963 shake-up 
will make much of a difference. 

One example of the weakness of control over theoretic researchers is the 
aftermath of the March 1959 general meeting of the council of the USSR 
Academy. This meeting elaborated the main directions of research con- 
centration believed to be appropriate for the institutions directly subor- 
dinate to the Academy. The intention was to direct the Academy's research 
efforts along “priority” paths. 

In fact, however, this effort at concentration came to naught because 
of an ever-widening definition of "priority directions." It was not long 
before virtually the entire mass of problems worked on by any of the 
Academy's institutions fell within the broadened definition of priority (lead 
article in Vest. AN, No. 4, 1961, p. 4). 

Co-ordinatian of research among the various institutes is supposed to be 
carried out by scientific councils composed of representatives of the various 
institutes involved. However, only half of these councils were in fact 
functioning actively in 1961 (A. N. Nesmeianov, then outgoing president 
of the Academy, in Vest. AN, No. 3, 1961, p. 11). 
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The fact that directors of institutes often, and probably usually, exercise 
fairly tight control over the research of the institute members is not a 
phenomenon running counter to the notion that theoretic research is fairly 
free of central planning. Such control by an institute director is quite 
within the tradition of much of the Continental academic community, 
where the professor in charge of a university department has usually been 
in a position to hold a tight rein. It must have appeared quite natural to 
extend this relationship from the university to the research institute. 

The most striking instances of interference with freedom of theoretic 
research in the physical sciences have been the dramatic stances regarding 
scientific matters which have been adopted by the very highest Communist 
Party circles. In the nature of things, however, such political dicta can 
only be issued occasionally. One possible sociological explanation for their 
occurrence is that they represent an expression of frustration on the part 
of Communist leaders because the field of theoretic research normally lies 
outside their powers of successful planning. 

Merton J. Peck and F. M. Scherer, The Weapons Acquisition Process: An 
Economic Analysis (Boston, 1962), pp. 37 and 40. 

Of course, some administrators are more concerned with building an em- 
pire than with personal security, and on occasion the two aims may coin- 
cide. The Lysenko story would appear to be the prime case in which con- 
siderable success was achieved by a research and development manager 
who made ambitious promises which he could not carry out. Lysenko's 
approach has been the reverse of what we posit as the general Soviet 
managerial bias toward conservatism in development work. 

The crucial factor in this case, however, is that Lysenko's work has been 
concentrated in the field of agriculture. His greatest success was during 
the period when the priority of the agricultural sector as a whole was very 
low. The significance of this fact is that Lysenko's approach offered a theo- 
retic justification to Soviet authorities for not engaging in the very ex- 
pensive research and development work demanded by his opponents. Thus 
the “results” of his approach may not have appeared as negative to Soviet 
leaders as they do to Western scientists. (This interpretation of Lysenko's 
role is based upon two articles by David Joravsky: “The Lysenko Affair," 
Scientific American, November 1962, pp. 41—49 and “Soviet Marxism and 
Biology," Natural Law Forum, 1963, pp. 35-50 and especially pp. 46— 
47. Professor Joravsky is not responsible for my assessments.) 

If this interpretation of Lysenko's organizational success is correct, then 
it would be quite inappropriate to extrapolate from his experience to the 
high-priority field of research and development in space. 

In American practice, bids appear to have almost universally underesti- 
mated the time and cost needed to complete the project (see Peck and 
Scherer, Weapons Acquisition Process, pp. 21-24). Certainly no great ac- 
curacy of estimates in bids could be expected, but ideally one might hope 
that bids would represent maximum-likelihood estimates of results. AI- 
though American underestimates are partly a result of the upgrading of 
performance requirements during the lifetime of the contracts, the differ- 
ences between bid and performance seem too great to be accounted for 
by this factor alone. American bids appear to be heavily biased estimates, 
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and with a bias opposite to that which one would expect exists in Soviet 
estimates. 

The implicit character of the organizational proxy for a discount rate makes 
the proxy quite inflexible and must have led, even in the 1930's, to varia- 
tion from what would have been the behavior under an “appropriate” dis- 
count rate. It is the existence of this proxy for a discount rate, rather than 
the precise propriety of the rate for which it substituted, with which we are 
here concerned. 

See Dobb, Development, chap. 1. 

V. Lavrent'ev in Plan. Khoz., No. 3, 1963, p. 68. 

This should not be confused with the interesting notion of Holland Hunter 
that the State need not hold physical inventories in a centralized form, but 
could achieve the same effect by ensuring that a substantial share of the 
production of materials and semifabricates is allocated to centralized “op- 
erating reserves" rather than to specific customers. Hunter discusses this 
idea in a different context, and within the framework of a system of mate- 
rials allocations. But clearly it would not help in persuading enterprises 
from attempting to protect themselves against shortfalls of their combined 
direct allocations and their allocations from such centralized reserves. 
Only much larger inventories held by the firms themselves (or at their 
free disposal), or alternatively the abolition of materials allocations, could 
accomplish this end (see Holland Hunter in Economic Development and 
Cultural Change, July 1961, Part I, pp. 570-71). 

Indications that the degree of target planning has declined can be seen in 
data of plan fulfillment. During each of the years 1951—54, between 31 
and 40 per cent of all industrial firms failed to fulfill their annual plans 
(Pravda, August 10, 1955, p. 1). In contrast, only 11 per cent of the firms 
under sovnarkhoz jurisdiction failed to fulfill their gross output plans in 
1959, and the range of non-fulfillment of labor productivity, cost reduc- 
tion, and profit plans by these enterprises varied between 18 and 30 per 
cent during 1959 and 1961. (Vopr. Ekon., November 1960, p. 37; Pravda, 
April 6, 1963, pp. 2-3; and Ekon. Gaz., March 30, 1963, p. 13. I am 
grateful to Gregory Grossman for calling my attention to these sources.) 
See V. I. Markov, Planovoe regulirovanie zarabotnoi platy inzhenerno- 
tekhnicheskikh rabotnikov i sluzhashchikh (Moscow, 1961), pp. 71—76 
and 105; M. Tiurin in Sots. Trud, No. 1, 1961, p. 45; Iu. Artemov in Plan. 
Khoz., No. 11, 1961, pp. 65-67; I. Vakhlamov in Sots. Trud, No. 8, 1961, 
pp. 133-37; and K. V. Sheliutto and E. N. Borovskaia, Premirovanie 
inzhenerno-tekhnicheskikh rabotnikov po sovetskomu pravu (Moscow, 
1962), p. 36. 

Prior to the October 1959 reform, the regular bonus given to manage- 
ment for plan fulfillment and overfulfillment could reach a maximum 
amount of between 75 and 200 per cent of basic salary, the proportion de- 
pending on the industry. After the reform, the maximum was reduced 
to 40 per cent in the case of machinebuilding plants, and to 60 per cent 
in a few top-priority industries. However, other bonuses still remained: 
in particular, that for winning quarterly interfirm competitions. The 
existence of such additional bonuses allow managers to obtain a peak sum 
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from such bonuses roughly equal to the amount they can receive from the 
bonuses for plan fulfillment and overfulfillment. 
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Gerschenkron, Economic Backwardness, p. 233. 

Hirschman, Development, pp. 142-47. 

See his treatment of Tsarist Russia in Gerschenkron, Economic Back- 
wardness, pp. 131-37. 

One might argue à la Hirschman that unbalanced growth as between 
metal-fabricating and metallurgy was beneficial in that it provided central 
planners with a strong inducement to expand the lagging sector. Such in- 
ducement, however, scarcely seems to have been necessary in the case of 
the Russian leaders. 

For a summary of these propositions, see Gerschenkron, Economic Back- 
wardness, pp. 353-54. Gerschenkron utilizes the concept of "missed op- 
portunities" in dealing with backward countries which failed to experience 
an industrialization spurt; their failure is interpreted as being a result 
of the fact that the Gerschenkron propositions relating to rapid industriali- 
zation in backward nations were not given expression in these countries' 
histories (ibid., pp. 357-64). 

Ibid., pp. 204 and 149. 

This is not intended to deny that many of the stages could be passed 
through rapidly. 

Ibid., p. 127. 

Ibid., pp. 117 and 129. 

Hirschman, Development, p. 144. 

For example, the Sarkombain plant. 

Ibid., pp. 142-47. 

A. K. Cairncross, Factors in Economic Development (London, 1962), 
p. 115. 

Thus George Stigler writes: The United States has “. . . grown for two 
centuries or more at a rate that Russia has been able to approximate for 
a short time only with full access to the files of the United States Patent 
Office, plus the brutal oppression of a nation” (The American Bankers 
Association, Proceedings of a Symposium on Economic Growth [New 
York, 1963], p. 102). 

In a path-breaking article, Norman M. Kaplan started with the proposi- 
tion that Soviet industrial output has grown much more rapidly than has 
that of the United States and with the presumption that the explanation for 
the inequality must lie within the sphere of capital formation. Since his 
figures indicated that the gross rate of investment was similar in the two 
countries, he found the explanation for the growth differential partly in the 
differential rates of net investment and, to a much greater extent, in the 
fact that Soviet investment was heavily concentrated on producers’ goods 
(in A. Bergson [ed.], Soviet Economic Growth [Evanston, Ill., 1953], pp. 
77-80). 

He. Factors in Economic Development, pp. 87—88. 
Or of goods alone, so as to fit into the Soviet concept of national income 
which excludes most services. 


BIBLIOGRAPHICAL MATERIAL AND INDEX 


A Note on Bibliographical Sources 


In the writing of this monograph, the customary use was made both of Russian 
books on the subject and of statistical handbooks. But, particularly for the 
period 1929-36, after which the material began to peter out, intensive reading 
was done in one industrial newspaper (Za Industrializatsiiu) and in the various 
industrial magazines which deal with various subbranches of the machine- 
building industry or with problems which cut across branch lines. For the pe- 
riod of the first two Five Year Plans, and most particularly for that of the first, 
use of these journals made it possible to follow in considerable detail the history 
of a good many individual machinebuilding enterprises. 

Two particular groups of enterprises were given special attention in my 
reading of the journals. One of these was the heterogeneous group of plants 
located in Leningrad; these plants share the characteristic of being pre- 
Revolutionary in origin rather than Soviet creations, and they are good 
representatives of the large group of important Russian plants which the Soviet 
government inherited. Developments in these plants could be followed particu- 
larly closely in the Leningrad magazine, Na Fronte Industrializatsii, which 
ran — first as a biweekly and then as a monthly — from January 1930 
through much of 1937. 

The second group of enterprises particularly studied was that of the agri- 
cultural equipment industry. This subbranch is interesting because it contained 
both many pre-Revolutionary plants and some very large factories built during 
and after the first Five Year Plan. These plants were discussed at considerable 
length in the subbranch magazine, Sel’sko-khoziaistvennaia Mashina. 

Among non-journal sources, particular attention should be called to three. 
The first is TsUNKhU Gosplana SSSR, Oborudovanie metalloobrabatyvai- 
ushchei promyshlennosti (Moscow, 1935). This is a magnificent, multivolume 
census of equipment in the metal-fabricating industries as of April 1932, with 
some additional data as to developments in the years immediately following. 
So far as I am aware, it is the only major publication of its kind in any 
country in the world. Similar Russian censuses have been carried out in later 
years, although I have no knowledge as to their degree of completeness; but 
only stray figures from them have been published. 

The second source is the best history of Russian machinebuilding that has 
been written, This is Ia. S. Rozenfel'd and K. I. Klimenko, /storiia mashino- 
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stroeniia SSSR, s pervoi poloviny XIV v. do nashikh dnei (Institut ekonomiki 
Akademiia Nauk SSSR, Moscow, 1961). The third contains an excellent 
treatment of labor force distribution within machinebuilding, and I have 
leaned upon it heavily. This is the study by S. A. Kheinman, Organizatsiia 
proizvodstva i proizvaditel'nost' truda v promyshlennosti SSSR, na primere 
mashinostroeniia i chernoi metallurgii (Institut ekonomiki Akademii Nauk 
SSSR, Moscow, 1961). 

I believe that I have made a fairly exhaustive study of the sources available 
in the United States, in particular of those at the Library of Congress and the 
New York Public Library. During 1958, I perused two drawers of the subject- 
matter catalogue at the Russian depository library in Leningrad and requested 
a sampling of works from them. I gained the impression from this rather 
casual search that, while there were doubtless a great many published items 
which were unavailable in the United States, the amount of additional im- 
portant information which I could have gained from them would not have been 
great. Thus it is my belief that only work in the Russian archives would be 
likely to turn up many important sources which I have not seen. 


Throughout this monograph, references are normally given in considerable 
detail. The principal exception consists of composite histories of individual 
factories, the references for which are omitted. 

In order to give the reader an impression of the types of materials used in 
writing these histories, sources are presented here for the history of production 
specialization in the Stalin Metallicheskii plant in Leningrad. The history it- 
self is recounted in the Appendix to Chapter 2, Section B. 


Grigorol' in Na Fronte Ind., No. 11-12, 1933. Minash in Metall, No. 11— 
12, 1931. Berri, Spetsializatsiia. Abramovich in Metall, No. 3, 1929. Tsvibel' 
in Na Fronte Ind., No. 9-10, 1936. Krasovskii in Komm. Ak., inst. ekon., 
Tekhnicheskaia rekonstruktsiia, Martsinkovskii, "Leningradskoe mashino- 
stroenie." Upravlenie upolnomochennogo NKTP SSSR pri oblispolkome i 
Lensovete, Leningradskaia tiazhelaia promyshlennost' v 1931—34 gg. (Lenin- 
grad and Moscow, 1934). Kholmianskii, Spetsializatsiia. Penkin in Na Fronte 
Ind., No. 11-12, 1931. Za Ind., May 15, 1931, and November 5, 1932. 


The bibliography presented below is constructed along two distinct lines. 
In the case of Russian periodicals, a full listing is made of all periodicals to 
which reference is made in the notes. For books, pamphlets, and dissertations, 
however, only those items are listed which are referred to several times in the 
notes and for which it is convenient to use a short form. My listing or failing 
to list these items is no indication of their importance. 


List and Abbreviations of Periodicals 


Bol'shevik 
Bukhgalterskii Uchet 
Ekon. Gaz. 

Ekon. Nauki 

Ekon. Oboz. 

Front Nauki i Tekhnika 
Izvestiia 

Izv. AN, tekhn. 


Kommunist 
Liteinoe Delo 
Mash. 

Mekh. Trud. Rab. 


Metall 

Na Fronte Ind. 
Narodnoe Khoziaistvo SSSR 
Org. Proiz. 

Org. Truda 

Org. Uprav. 

Plan 

Plan. Khoz. 
Pravda 
Predpriiatie 
Prob. Ekon. 
Proiz. Obuchenie 
Prom.-ekon. Gaz. 
Puti Ind. 

Rats. Proiz. 
Sel.-khoz. Mash. 
Sots. Trud 
Stanki 

Stat. Oboz. 
Torg.-prom. Gaz. 


Russian Periodicals 


Bol'shevik 

Bukhgalterskii Uchet 

Ekonomicheskaia Gazeta 

Ekonomicheskie Nauki 

Ekonomicheskoe Obozrenie 

Front Nauki i Tekhnika 

Izvestiia 

Izvestiia Akademii Nauk SSSR, Otdelenie 
tekhnicheskikh nauk 

Kommunist 

Liteinoe Delo 

Mashinostroenie 

Mekhanizatsiia Trudoemkikh i Tiazhelykh 
Rabot 

Metall 

Na Fronte Industrializatsii 

Narodnoe Khoziaistvo SSSR 

Organizatsiia Proizvodstva 

Organizatsiia Truda 

Organizatsiia Upravlenie 

Plan 

Planovoe Khoziaistvo 

Pravda 

Predpriiatie 

Problemy Ekonomiki 

Proizvodstvennoe Obuchenie 

Promyshlennaia-ekonomicheskaia Gazeta 

Puti Industrializatsii 

Ratsionalizatsiia Proizvodstva 

Sel'sko-khoziaistvennaia Mashina 

Sotsialisticheskii Trud 

Stanki i Instrument 

Statisticheskoe Obozrenie 

Torgovo-promyshlennaia Gazeta 
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Trud i Zar. Plata Trud i Zarabotnaia Plata 

Trudy Len. inzh.-ekon. inst. Trudy Leningradskogo | inzhenerno-ekono- 
micheskogo instituta im. V. 1. Molotova 

Vestnik Akademii Nauk SSSR 

Vest. Elekt. Vestnik Elektropromyshlennosti 

Vest. Komm. Akad. Vestnik Kommunisticheskoi Akademii 

Vest. Mash. Vestnik Mashinostroenie 

Vest. Metall. Vestnik Metallopromyshlennosti 

Vest. Stat. Vestnik Statistiki 

Vopr. Ekon. Voprosy Ekonomiki 

Vopr. Profdvizh. Voprosy Profdvizheniia 

Za Ekon. Mat. Za Ekonomiiu Materialov 

Za Ind. Za Industrializatsiiu 

Za Prom, Kadry Za Promyshlennye Kadry 

Za Trakt. i Avt. Za Traktor i Avtomobil 


Vest. AN 


English Periodicals 


Current Digest of the Soviet Press 


Current Digest 
Quarterly Journal of Economics 


QJ.E. 


List and Abbreviations of Books, Pamphlets, and Dissertations 


AN SSSR, inst. ekon., Pos- 
troenie 


AN SSSR, inst. ekon., Proiz- 
voditel'nost' 


Bergson, Real SNIP 


Berri, Spetsializatsiia 
Clark, Steel 
Dobb, Development 


Dodge, "Tractor Industry" 


Erlich, Industrialization De- 
bate 
Eventov, /nostrannye kapitaly 


Ganshtak, Ekonomika mashi- 
nostroitel'noi promyshlen- 
nosti 

Ganshtak, Sebestoimost’ 


Gaposhkin, Potochnyi metod 


Gerschenkron, Economic 
Backwardness 


Akademiia Nauk SSSR, institut ekonomiki. 
Postroenie fundamenta sotsialisticheskoi 
ekonomiki v SSSR 1926-1932 gg. Mos- 
cow, 1960. 

Akademiia Nauk SSSR, institut ekonomiki. 
Proizvoditel'nosi' truda v promyshlennosti 
SSSR. Moscow and Leningrad, 1940. 

A. Bergson. The Real National Income of 
Soviet Russia since 1928. Cambridge, 
Mass., 1961. 

L. Ia. Berri. Spetsializatsiia i kooperirovanie v 
promyshlennosti SSSR. Moscow, 1954. 
M. G. Clark. The Economics of Soviet Steel. 

Cambridge, Mass., 1956. 

M. Dobb. Soviet Economic Development 
since 1917. London, 1948. 

N. T. Dodge. “Trends in Labor Productivity 
in the Soviet Tractor Industry: A Case 
Study in Industrial Development." Un- 
published Ph.D. dissertation, Harvard 
University, February, 1960. 

A. Erlich. The Soviet Industrialization De- 
bate, 1924-1928. Cambridge, Mass., 1960. 

L. la. Eventov. Inostrannye kapitaly v russkoi 
promyshlennosti. Moscow and Leningrad, 
1931. 

B. I. Ganshtak. Ocherki po ekonomike mashi- 
nostroitel'noi promyshlennosti SSSR. Sim- 
feropol', 1957. 

B. I. Ganshtak, Sebestoimost' produktsii v 
mashinostroenii. Moscow, 1956. 

F. Gaposhkin. Potochnyi metod v promysh- 
lennosti SSSR. Moscow, 1946. 

A. Gerschenkron. Economic Backwardness in 
Historical Perspective. Cambridge, Mass., 
1962. 
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Gosplan, Itogi pervogo plana 


Grossman, Value and Plan 
Hirschman, Development 


Inst. ekon. issled. Gosplana 
SSSR, Na novom etape 


Joint Econ. Comm, U.S. 


Congress, Dimensions 


Kartashev, S$.kh. mashino- 


stroenie 


Kheinman, Organizatsiia 


Kholmianskii, Spetsializatsiia 


Klimenko, Proizvoditel'nost' 
truda v mashinostroenii 


Komm. Ak., inst. ekon., 
Tekhnicheskaia rekonstruk- 
tsiia 


Markov, Zarabotnaia plata 
ITR i sluzhashchikh 


Martsinkovskii, "Leningrad- 
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Thus we can see that, even granted my point that labor-capital substi- 
tution in metal-fabricating has virtually always been in the direction of 
labor intensity, the unnecessary use of capital in this industry must bulk 
large in an over-all evaluation of capital use. One way of describing this 
situation is to say that, for reasons of organization, the Russians are com- 
pelled to operate far inside of their production-possibilities curve. 

Even when we examine those operations in metal-fabricating in which 
labor-intensive methods are utilized, organizational factors which cause 
a waste of both capital and labor play an important role in leading to 
this labor intensity.9? Table 6.5 summarizes material presented earlier in 
this chapter. 

From Table 6.5 we can see the great impact on the composition of 
the labor force of those organizational considerations which have noth- 
ing to do with labor-capital substitution. They have been a major force 
in leading to labor intensity in the various operations of this industry. 


CAPITAL INTENSITY AND ORGANIZATIONAL PERSONALITY 


All this suggests that Soviet arguments of recent years over the use of 
a proxy for interest on long-term investments, as well as over the appro- 
priate relative prices of consumer and producer goods, are of little im- 
mediate importance. It cannot be denied that improvement in numerical 
decision-making rules, and in the quality of the numéraire on which such 
calculations are based, would make some difference in the efficiency of 
Soviet economic behavior. But, at least if we base our judgment on the 
experience of the metal-fabricating industry, the difference would be 
quantitatively unimportant unless organizational elements were also radi- 
cally altered. The major Soviet economic and technical inefficiencies, 
aside from those resulting from interbranch imbalances whose importance 
was pointed out at the end of Chapter 3, are rooted in organizational con- 
siderations — i.e., in the nature of the present-day Soviet organizational 
“personality.” 

Improved methods of balancing the inputs and outputs of the various 
sectors of the economy through the use of input-output techniques may 
lead to a substantial improvement in Soviet planning. However, despite 


Although the relative cost of a unit of labor compared to a unit of capital is sub- 
Stantially higher in the United States, the shift-coefficient appears also to be much 
higher. One may reconcile these facts with a capital-labor substitution framework 
by arguing that European costs of hiring and of the turnover involved in maintaining 
a “proper” work force for multishift operations are considerably greater than are 
comparable American costs. But the argument is a strained one. It seems much 
more sensible to abandon this framework of factor substitution and to use one 
involving national traditions and organizational procedures. 


